eS. vanities 
pig esi aaa 
et 


thie 
Ih 
i 
isis tying oe : nse agOt 
Poehedebedes) A ny rr rou 
gia vt ten erat 


Aen he oh SR; 
a aan cen fangs 


ahve. 
RAR URNS 
pig! i pr 
Meese sts) Up remaits kK 

ese! Shas a yi Hh fant 
mee A ae PR eea i austen Maio saseacergeieaea 
Neer Aten yr Neran nee is Sar RENT ma hynw ae 
1 


y 
DoT 
ey 


eb 
Taney: Ayes 


\ 
ih 


ies 


Vaya gins Es bias 
‘ 
{ii nuenae 9p) ein , 


= nea rane 


i 
dain 
payiata is 
Sis ty 
aes a 


{ 
a 


Pabtaiees 
sy Ban panera ss 
Sa Sean “t st 
Baa ears 
mga a fi 
rene Se 
Sn 
acai 
; ; 
is 
Bi 
Hee aE EN 
Nie tinansaspeyiaie Su 


A kephssenan gee sapen ene D 


a aan 

TEP dpa tes i, 

rir ce sages alent nnutiy dlrs Ouat fet aan 
Matava bea! ed nat 438 


Wate 
aE “f 
4 


LURE ZS 
Sioa ne 


‘i 
eo Sate fy 
TS Pick tee 

Py aan talent 

i eduabes 

Perea agian 


Soon 
ne 
eee sy 
ley 
oe 


CA ee 
See mona 


Peaer ern 
Nines 
ae 

4s F 


= 
te 


hake oa 
AIA Ee 
nay peetstee gh 
¥ ke 
eat 
ey 
* 
EOYs caine ea tt eS Se 
peur ayAIT a fier en ie rilebie Hobe seit ison ¢ Fi a SE gts Mreppasg snes 
BT aN seta hie ial 1s ag SS Eni fes a ree rh ae ses ‘ sh ne pert nepan 
BS bedatlen Tas Pasian nT 8 i ig ee ak ty hinstoarenys Viewer erties 
peices: tare Peer Rah hie yi peat i ‘4 Toadies ior Joh 
cated he tas ig tet earn ; a sey 
‘ heal Bare veya Ren ea PE Sips Siar ebeiea au Cari sgh nage 
rapes 
1 Ua aay ak a ava wr rae ee poms fer: spe ne aaa 
Here RAT Ct ea Laon saat tM Dvap ‘3 iyiseaes ae ae 
uf si Whi anseel velit y ones oy oasis aa) Nasa 
Tt el i Cat pp et Sie ser eee ‘ Becht ee eae iat 
ula ee i Rae SOS arene é 


PAM NE rier G ; pape 
Si ler unobresrcitn er IA ageped 2 
ise 4 its cen 
dipbateotetien vai 


Wetted 
sin 


it ie eta peehid “ha Anat i 5 ‘ 
SU BUREN acer Mule Gh PS NASR al He OSA beta ah ie: Tanai 
plete 4 oa Dae ere Ne cruabetaevent Soya: aaa Papel sae 
Mecpece : Dad syeeeiees Le ae Peregceadert phere iad deg Seas rose 
= “ ii aegaie és a reise diated 
: ee anil UE 


Vi Wi ase 


LA a 
Penne 


; id 


Digitized by the Internet Archive 
in 2022 with funding from 
Kahle/Austin Foundation 


https://archive.org/details/wheatstudiesoffo0004unse 


WHEAT STUDIES 


OF THE 


FOOD RESEARCH INSTITUTE 


VOLUME IV 
November 1927—September 1928 


STANFORD UNIVERSITY 
CALIFORNIA 


CopyriGcHT 1928 By 
Tue Board oF TRUSTEES OF 
Tue LELAND STANFORD JUNIOR UNIVERSITY 


PRINTED IN THE UNITED STATES OF AMERICA 


Of 


FOOD RESEARCH INSTITUTE 


STANFORD UNIVERSITY, CALIFORNIA 


WHEAT STUDIES, VOL. IV, 1927-28 


Editorial Staff 


MeErrILL K. BENNETT KATHARINE MERRIAM 

JOSEPH S. Davis MARGARET MILLIKEN 

ALONZO E. TAYLor JANET Murray 
Contributors 

CarL L. ALSBERG Atonzo E. TAYLor 

Merritt K. BENNETT HoLsBrooK WORKING 


Foreign Correspondents 


OxtviA R. AGRESTI MicHEL AUGE-LARIBE 


PL3B99 


CONTENTS 


No. 1. NOVEMBER 1927 


THE WorLD WHEAT SITUATION, 1926-27: A Review or THE Crop YEAR 


Summary ; 

The Supply Position 

International Trade in Wheat and Flour 
Stocks and Carryovers . . 

Wheat Price Movements 

Milling and Consumption 


Appendix: 
Tables I-XXXII 


No. 2. DECEMBER 1927 


STATISTICS OF AMERICAN WHEAT MILLING AND FLOUR DISPOSITION SINCE 1879 . 


Summary ; 

Monthly Flour Production since , May 1923 

Changes in Total Flour Stocks... 

Annual Flour Consumption, 1879- 1917. 

Annual Flour Consumption since 1917 . ; 

Annual Flour Production by Crop Years since 1879- 80 
Wheat Ground per Barrel of Flour. . 

Wheat Ground and Miilfeed Produced Annually since 1885- 86 


Appendix: 
References and Explanation for Appendix Tables 
Tables I-II . 2 ; ‘ F ; j ; 


No. 3. JANUARY 1928 


SURVEY OF THE WHEAT SITUATION, AUGUST TO NOVEMBER, 1927 


Summary . : 
Crop Developments, ‘August— ‘November : 
Marketing and Stocks : 
International Trade, August-November 
Wheat Price Movements 3 
The International Position and Outlook 


Appendix: 
Tables I-XI 


No. 4. FEBRUARY 1928 


DISPOSITION OF AMERICAN WHEAT SINCE 1896, WITH SPECIAL REFERENCE TO CHANGES IN 
YEAR-END STOCKS : : 


Summary 

Supplies and Disappearance 

A Trial Balance : 

Statistics of Changes in Year- End Stocks 
Similarities in Movements of Stocks 
Estimates of Changes in Unrecorded Stocks 
Analysis and Conclusions al eee 


Appendix: 
Tables [II 


100 
101-102 


103-134 


103 
105 
110 
115 
OIG 
122 


129-134 


135-180 


135 
138 
142 
146 
153 
158 
170 


178-180 
[v] 


vi WHEAT STUDIES 


No. 5. MARCH 1928 


PAGE 


RyE IN Its RELATIONS TO WHEAT . . . .._—.. sh Wie ete Oe Sa es 181-234 
Summary . ale? Ae re a eo en 181 
Production and Marketing of Rye ee, Pr: Ri ee Rare TE ee A ee hy 5 182 
Uses of and Trade in Rye . Sah STURT TS 5 8, 192 
Characteristics and Consumption of Rye Flour. and Rye Bread it ne ag one 202 
Price Relationships of Rye and Wheat... ile ia Re ee SO | ae 210 
Prospects for Use and Production of Rye . Ba. Se ics, SAS emmy ee me 222 
Appendix: 

(Pablesoe= x 1a tere ener Te ey eee ey 227-234 


No. 6. MAY 1928 


SURVEY OF THE WHEAT SITUATION, DECEMBER 1927 To Marcu 1928 . ; : : ; 5 235-267 
Summary . : Ly a ee Ok ee 235 
Supply and Demand for the Crop Year. LCA) P ele ie oc © oe nn 236 
International Trade, December—March .. . i Aes i ee : ; j 242 
Marketing and Stocks . . . . eee thc aree wae el : 5 : $ 247 
Wheat Price Movements : ia ; : : : ee : : : j : ; 251 
Prospects for 1928 Crops . ; ee See cs ee kee 255 
Outlook for Trade, Prices, and Carryovers : rer em er ee RR 258 
Appendix: 

mMablesslSX (lee one ey wee es ba 4d i SO ee 261-267 


No. 7. JUNE 1928 


THE OBJECTIVES OF WHEAT BREEDING . 3 . ; : : 5 : ; ; ; : ; : 269-288 
Summary . Be Ve ee Ee i, Gc Pe he 269 
Breeding for Yield or : Protein Content ee ee eer ap or oy ect 270 
Breeding for Plant Characteristics . : 5 ; 4 : : . : : : : f 278 
Breeding of Soft and Durum Wheats . : : 3 5 : , : 5 : 4 ; 281 
History of Wheat Breeding : BL, ce, Gea ger I ey 283 
Complexity of the Problem of Wheat Breeding A Mee Tc a, SS eS 286 


No. 8. JULY 1928 


BRITISH PARCELS Prices: A WorL~>D WHEAT PricE SERIES . .. . . . . . . 289-306 
Summary . REET Fae oN eee ere a tk de ete - 289 
Construction of the Series eh eo a eee “4 nso) aon. 2 A 290 
Comparisons with Other Series F 2 ee an ne eae. ee 293 
Prices of Parcels and of Particular Types of Wheat : hens eh Se bee, 298 
Appendix: 

Bel ablet ts aah oar oh 3,9 as ve ha Me Ye 304-306 


No. 9. AUGUST 1928 


Ex-EUROPEAN TRADE IN WHEAT AND FLouR . ‘ é , a : ‘ : : : ‘ 307-356 
Summary . tae ee es as «0 Sine Tie top ee eee 307 
Data and Methods 5 ; 5 ; : : ; ae : : ; : , y 308 
The Total Volume of Trade ; F : : : ‘ a ee 7 3 ; : : ’ aaa 
Sources of Exports to ex-Europe . ... eee er eRe ie oe 315 
Distribution of Net Imports ; ee en oe Se 326 
Annual Variations in the Total Volume of Trade : roma Fe ; : : : : ‘ 338 
Appendix: 


Tables IL-XV_. : ; F : ; : ; ; aes : : ‘ : : ; 346-356 


CONTENTS vii 


No. 10. SEPTEMBER 1928 


PAGE 


SURVEY OF THE WHEAT SITUATION, APRIL TO JULY, 1928 | A PR a i ee 357-390 
Summary : Se oe eae a eee al Pee = oie: 357 
New Crop Developments : 3 Pee ae ie Cl ee 358 
Visible Supplies and Outward Carryovers ; fae oR a ee Dg Oe 364 
Wheat Price Movements ee Pe Rl Ger LA 8, Be eg oy ee 369 
International Trade : é . ; é ; se ee : 3 ae Om 374 
Outlook for the New Crop Year a gee Bite i Kaka es Mite Rade Samy eat: 379 
Appendix: 
Tables I-XI nF ema ee eee Coe Rm heer le de 384-390 


ANALYTICAL INDEX . ‘ : , F : ‘ F : E 3 : : . ; : ; : ; 391-404 


ERRORS IN VOLUME IvV* 


Page 8, Table 2: World ex-Russia, 1926—for 3,325, read 3,352. 
Page 53, Table XVIII: Greece, 1921—-26—for 966° read 966”. 
Page 58, Table XXVII: Flour exports, August 1926—for 1,442, read 1,363. 


Page 61, Table XXXII: United States, Seed requirements 1924—-25—for 
88, read 84; unmerchantable and lost in cleaning, etc.—for 70, 
read 74; footnote, line 15, for plus exports, read plus re-exports. 


Page 101, Table I: Under column (1), for 536,100 read 526,700; under 
column (3), for 114,600 read 112,600; under column (4), for 
4,850 read 4,770; under column (7), for 13,832 read 11,832; 
under column (10), for 13,395 read 11,395. 


Page 123, first column, line 45: For because official, read because re- 
visions of official. 


Page 132, Table VII: Net Imports, Germany, Sept.—for 7.22, read 6.96. 


Page 133, Table IX: Footnote—/for Tuesday of same week, read Tuesday 
of following week. 


Page 273, second column, lines 44-45: Read the seed coat or bran; 
the main part of the berry, the endosperm, which yields the.... 


*In general, no attempt has been made to revise figures or statements to 
accord with later information, or to correct minor typographical errors. 


ARIZ, UNIV. Lib. DEG SU 544 


WHEAT STUDIES 


OF THE 
FOOD RESEARCH INSTITUTE 


VOL. IV, NO. 1 | NOVEMBER 1927 


THE WORLD WHEAT SITUATION, 1926-27 
A REVIEW OF THE CROP YEAR 


HEAT acreage and production, and international trade 

as well, have shown a pronounced upward trend since 
the close of the war. In 1926-27 world acreage and interna- 
tional trade attained record heights, and the world crop ap- 
proached the record yield of 1915-16; yet in most respects 
the year was fairly normal. No major producers harvested 
bumper crops or suffered crop failure. The crops were well 
distributed, though somewhat better in export countries than 
in import areas. The international position was moderately 
easy, but exportable surpluses did not seriously depress the 
market; and prices, though in most countries lower than in 
the two preceding years, were generally regarded as remuner- 
ative to growers. 


The major disturbing factor of the year was a radical 
advance in ocean freight rates in the autumn of 1926, fol- 
lowed by a decline after the end of the British coal strike in 
mid-November. High freight rates caused a notable widening 
of the spread between export and import prices, to the disad- 
vantage of importers, and a consequent restriction of overseas 
trade in the early months of the crop year. As rates receded 
to normal levels, the volume of international trade increased, 
and remained on a high level for several months. 


World wheat stocks, which had been generally low at the 
beginning of the crop year, were larger than usual at its close. 
The willingness to build up stocks, in both exporting and 
importing countries, helped to sustain prices, and the sub- 
stantial carryover must be reckoned with in 1927-28. 
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THE WORLD WHEAT SITUATION, 1926-27 
A REVIEW OF THE CROP YEAR 


This review is designed to present a balanced, comprehensive statement, in due perspective, of 
a year’s developments in the world wheat situation, in the light of fuller information than is available 
in the course of the year. The series of annual reviews, of which this is the fourth, not merely fur- 
nishes a continuing historical record, but makes for an increasingly reliable understanding of the 
permanent factors in the wheat market and contributes an essential background and basis for analyses, 
judgments, and forecasts regarding current and future developments. 


I. SUMMARY 


Large wheat crops; a record volume of 
international trade; a moderately easy in- 
ternational position; comparatively stable 
prices on a level neither conspicuously 
high nor impressively low; and a consid- 
erable increase in outward carryovers: 
these were the outstanding characteristics 
of the crop year 1926-27. On the whole, it 
was less eventful than most of the pre- 
ceding post-war years. 

But a disturbing factor || 

of major importance ap- 
peared in a pronounced 
advance in ocean freight 
rates in the early autumn, 
followed by a sharp de- 
cline; this factor materi- 
ally affected the course of 
international trade and 
the course of prices in 
importing countries. Ab- 
rupt changes in new-crop 
prospects in the spring occasioned another 
advance and decline in prices. 

World wheat acreage reached a new peak 
in 1926, and the crop, outside of China, was 
over 4,200 million bushels—a figure never 
exceeded except in 1915. These high figures, 
however, largely reflect the normal upward 
trend of wheat production rather than ex- 
ceptional conditions during the year. Yields 
per acre, in general, were not exceptionally 
good or poor, though the winter-wheat yield 
in the United States was unusually high. No 
major wheat producer harvested a bumper 
crop, and none suffered severe crop failure. 
On the whole, crops in exporting countries 
more than fulfilled their early promise, 
while crops in importing countries fell 
somewhat below theirs; but there were no 
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striking reversals of favorable prospects 
such as occurred in Argentina in 1925-26, 
and the notable improvement in North 
American crops took place early in the 
year. Supplies of wheat were more nor- 
mally distributed between exporting and 
importing countries than in either of the 
two preceding years. 

Taking the year as a whole, the interna- 
tional position was mod- 
erately easy, with ample 
supplies in export coun- 
tries to meet importers’ 
demands. The position 
was distinctly less easy 
than in 1923-24, but dis- 
tinctly less tight than in 
1924-25 or 1925-26. There 
were nomajor disappoint- 
ments of expectations of 
exportable supplies. Even 
Russia and the Danubian 
countries, whose exports are nowadays 
highly uncertain, exported much as obsery- 
ers anticipated. The United States exported 
more than seemed likely on the basis of the 
final crop estimate, which is probably too 
low. Argentine and Australian exports ex- 
ceeded conservative early forecasts, and 
Canada’s might have done so had not the 
Pool apparently restrained its sales. Euro- 
pean purchases of import wheat consider- 
ably exceeded early estimates; in particular 


Germany, Italy, and Poland, and perhaps 


France as well, took more than most ob- 
servers had expected. With large ship- 
ments to ex-European countries, the volume 
of international trade, as indicated by net 
exports of nearly 850 million bushels, was 
the largest in history. It is noteworthy that 


[1] 
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this record was made with wheat prices on 
a level distinctly higher than in 1923-24, 
when the previous record was established; 
but the figure is less striking if one consid- 
ers the normal upward trend in wheat pro- 
duction, consumption, and trade. 

The abnormal movement in ocean freight 
rates was a powerful disturbing influence. 
A sharp advance, first notable in mid- 
September, culminated late in November, 
and was followed by an almost equally 
sharp recession to fairly normal levels. The 
rise was fundamentally due to abnormal 
demands for shipping to transport coal 
from the United States to Great Britain in 
order to ease the shortage caused by the 
prolongation of the British coal strike in- 
augurated in May 1926. Rising rates on 
wheat were reflected in widening spreads 
between import and export prices, and 
chiefly in higher import prices. Importers, 
bearing the incidence of the higher ship- 
ping charges, therefore curtailed their pur- 
chases and drew more heavily on export 
supplies near at hand. Thus the autumnal 
movement of wheat from overseas was 
greatly restricted, and many observers were 
led to underestimate importers’ require- 
ments for the year as a whole. When, with 
the ending of the coal strike in November, 
freight rates tended downward and prices 
of import wheats declined, overseas ship- 
ments of wheat not only became excep- 
tionally large but remained large for an 
unusually long period as European pur- 
chasers made up arrears. 

International wheat prices, which had 
ruled high in 1924-25 and only moderately 
lower in 1925-26, declined somewhat fur- 
ther in 1926-27, but by no means to the low 
level of 1923-24. The general level for the 
year was sustained by the willingness of 
importing countries to purchase heavily 
and the willingness of export countries to 
build up large stocks. The conspicuous 
humps in the curve of representative Liver- 
pool prices were caused by ocean freight 
developments in the autumn and by de- 
layed seeding, adversely affecting new-crop 
prospects for the time, in the North Ameri- 
can spring-wheat belt in May. As usual, 
however, price relations among different 
countries and within individual countries 
showed many peculiarities. In Italy, Ger- 
many, and France, millers paid higher gold 


prices for wheat in 1926-27 than even in 
1924-25 because prices of native wheats 
were enhanced by increased tariff protec- 
tion and the marketing policies of farmers. 
Canadian wheat of high quality, in limited 
supply because of rains at harvest, was 
much needed in Europe for admixture with 
mediocre native wheats, and hence com- 
manded a considerable premium on inter- 
national markets, especially in the second 
half of the year. Cash prices in the United 
States were much lower than in 1925-26, 
when the country was on a domestic basis. 
Durum wheat was in short supply and com- 
manded a high premium; but hard red 
spring wheat, also short in supply, enjoyed 
a smaller premium than would have pre- 
vailed if hard red winter wheat had not 
proved readily substitutable. 

World stocks of wheat, which were gen- 
erally low at the beginning of the year, were 
distinctly high in many countries at the end. 
The Canadian carryover out was probably 
the largest in history. City mills in the 
United States built up large stocks of high 
quality winter wheat. Stocks of import 
wheat in Europe were replenished by heavy 
arrivals toward the close of the year. Much 
of the huge Russian crop was apparently 
employed for stock-building. In Roumania, 
Italy, and France, farmers held large quan- 
tities of wheat as the crop year closed. 

Scanty information on changes in stocks 
precludes detailed analysis of wheat con- 
sumption, especially in European countries. 
In exporting countries consumption of 
wheat for human food showed few peculi- 
arities, though a high yield of flour per 
bushel of wheat in the United States made 
the quantity of wheat milled for domestic 
consumption no larger than in 1925-26, 
while in Canada and Argentina compara- 
tively low yields of flour made for excep- 
tional increases. In Germany, Italy, and 
Poland, where wheat bread is apparently 
growing in popularity and economic recoy- 
ery favors its use, wheat consumption was 
high. Official measures requiring the mill- 
ing of dark flour and considerable admix- 
ture of other cereals with wheat were in 
force in Belgium, France, and Italy; but 
these measures apparently had no great 
effect in reducing wheat imports or wheat 
consumption. 

Millers in the United States, though suf- 
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fering from chronic overcapacity, were fa- 
vored by high yields of flour, low premiums 
for protein content, large supplies of good 
wheat, and high prices for millfeed, and en- 
joyed a relatively prosperous year. Cana- 
dian millers encountered difficulties largely 
on account of the Pool’s practice of selling 
wheat more cheaply abroad than at home. 
British millers faced keen competition from 
overseas flour-exporting countries. Conti- 


nental flour-exporting countries faced the 
same difficulty, and, in addition, flour sales 
to neighboring importing countries were se- 
riously hampered by tariff barriers erected 
to encourage milling in several importing 
countries, notably Czecho-Slovakia, Ger- 
many, and Austria. In general tariff poli- 
cies have apparently tended to restrict 
volume of international trade in flour in 
recent years. 


Il. THE SUPPLY POSITION 


INITIAL CARRYOVERS 


The world’s supply position for any given 
crop year depends not only upon the size, 
quality, and distribution of crops of wheat 
and wheat substitutes, but also upon the 
size and distribution of initial carryovers of 
wheat and wheat flour. Unfortunately sta- 
tistics of world wheat stocks are particu- 
larly deficient. Nevertheless it is clear that 
the world carryover is always of substantial 
dimensions. Dependable data indicate that 
the sum of end-year (August 1) stocks in 
the four great exporting countries and afloat 
for Europe has approached or exceeded 300 
million bushels in each of the past six years. 
The total world carryover, ex-Russia and 
China, perhaps exceeds 450 million bushels 
even in years when it is relatively small. 

Moreover, variations in the size of the 
carryover may be large in absolute amount 
—certainly, on occasion, more than 50 mil- 
lion bushels from one year to the next. 
Such a quantity of wheat is sufficient to 
affect the world supply position materially 
and to exert a marked influence on prices; 
it is, for example, an amount about as large 
as the reduction in expectations of the Ar- 
gentine crop which exerted so great an in- 
fluence on the supply position and prices in 
1925-26.1 The point requires emphasis be- 
cause changes in stocks from year to year 
are likely to escape attention since the data 
are so incompletely recorded. 

The world’s initial carryover into the 
crop year 1926-27 may be described as dis- 
tinctly low, especially by comparison with 
the large carryovers into 1924-25 and 1927— 
28. It was considerably smaller than in 


1See Wueat Srunies, III, 112 f. 
* See below, pp. 19, 41. 


1922-23 and 1923-24, but probably some- 
what larger than in 1925-26, chiefly because 
of larger stocks in Russia and the Danubian 
countries. But countries which had large 
carryovers into 1926—-27—Spain, Poland, 
Russia, Bulgaria, Hungary, Roumania, and 
Argentina—were either of small importance 
to international trade and prices, or held 
wheat of unusually poor quality. Stocks 
were distinctly low in the United States and 
Australia and moderate in Canada, and low 
also (so far as domestic wheats are con- 
cerned) in such major importing countries 
as England, France, Germany, and Italy. 
Distinct tightness in the international sup- 
ply position might have been expected to 
prevail in the early weeks of the crop year 
1926-27 with stocks thus distributed and 
the European crop late in maturing. But 
the facts that stocks of import wheat were 
of fair size in Germany and Italy, that world 
crop prospects were good, and that the 
United States winter-wheat crop became 
available in large volume at an earlier date 
than usual, served to prevent any appre- 
ciable tightness from developing. The sub- 
sequent harvesting of large crops removed 
all fears that import requirements could be 
satisfied only with difficulty and at rela- 
tively high prices. 


NortH AMERICAN WHEAT Crops oF 1926 


The North American wheat crop of 1926 
was unquestionably one of the three largest 
since the armistice. As in 1922 and 1923, 
between 1,250 and 1,300 million bushels of 
wheat were produced in the United States 
and Canada combined; and the probability 
that American and Canadian crops of 1926 
were underestimated? leads to the inference 
that the North American crop may have 
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been the largest in post-war years. Accord- 
ing to official estimates, it exceeded the crop 
of 1925 by 155 million bushels. So consid- 
erable an increase contributed largely to- 
ward the fairly easy international supply 
position in 1926-27, and permitted a large 
increase in North American stocks at the 
end of the crop year. Good but not bumper 
crops were harvested in both countries—as 
was not the case in either 1922 or 1923. In 
1922 the United States crop was the largest 
of any between 1920 and 1926, while the 
Canadian, though large, was not notably so; 
and in 1923 a bumper crop of 474 million 
bushels in Canada accompanied an average 
crop in the United States. 

The striking features of the United States 
crop were the huge quantity and excellent 
quality of the winter-wheat crop, and the 
small volume of spring-wheat production. 
The high quality of hard red winter wheat 
permitted more than the usual degree of 
substitution for hard red spring; and no- 
tably large quantities of winter wheat 
moved northward to Minneapolis, thereby 
largely preventing the emergence of such a 
premium on hard red spring as might have 
been expected to arise in view of the short 
crop. An exceptionally heavy export move- 
ment occurred from ports on the Gulf of 
Mexico as a result of the heavy crops in 
Oklahoma and Texas. In these and ad- 
jacent states the harvest was hastened by 
extensive use of the harvester-thresher 
“combine,” and early heavy marketing by 
farmers relieved an early-season shortage 
of good milling wheat in Europe. Total ex- 
ports from the United States were large in 
1926-27 as a result of the heavy production 
of winter wheat. In sharp contrast with the 
situation in 1925-26, domestic prices in gen- 
eral conformed to international prices. 

The crop of winter wheat, officially esti- 
mated at 627 million bushels, has been ex- 
ceeded only by the crops of 1914, 1915, and 
1919. Favorable weather conditions rather 
than exceptionally large harvested acreage 
were responsible for its size. In each of the 
years 1915 and 1918-23 the harvested acre- 
age of winter wheat was larger than that of 
1926, 36.9 million acres; but the 1926 yield 
per acre, 17 bushels, has been equaled or 
exceeded only by the record yield of 19 
bushels in 1914. Acreage abandoned, esti- 
mated at 5.7 per cent of the planted area, 


was well below the average of 13.0 per cent 
for the years 1922-26; but the winter can- 
not be regarded as extraordinarily favor- 
able (except in Texas and Oklahoma) in 
view of much lower. abandonment figures 
in 1913-15, 1919, and 1921. Apparently the 
size of the 1926 winter-wheat crop was de- 
termined in larger measure than usual by 
exceptional weather conditions during the 
period of ripening and harvesting. As of 
May 1, the official forecast of production 
was 549 million bushels; as of August 1, the 
crop was estimated at 626 million bushels. 
An increase of as much as 77 million bush- 
els in official estimates between May 1 and 
August 1 had not been recorded in fifteen 
years.' The magnitude of the crop was not 
recognized until July, when actual threshing 
returns served to increase the official esti- 
mate of August 1 over that of July 1 by 
nearly 60 million bushels—an increase in 
which private statisticians concurred.” 

The quality of the winter-wheat crop was 
better by far than any since 1921. Over 83 
per cent of the crop graded No. 1 and No. 2, 
whereas the crops of 1924 and 1925, though 
of distinctly superior quality, contained 
only 73 per cent of wheat of these grades. 
In 1926, 49.6 per cent of the crop graded 
No. 1, in sharp contrast with the next high- 
est reported figure of 30.3 per cent in 1924.* 
So far as can be ascertained only hard red 
winter was of notably high quality. Much 
of the soft red winter wheat was damaged 
by wet weather during the threshing sea- 
son; and the quality of Pacific white wheat 
was about average. The exceptional quality 
of hard red winter explains the general ex- 
cellence of the total winter-wheat crop, 
since this class bulked large in the total.4 

The spring-wheat crop, officially esti- 
mated at 205 million bushels, was the small- 


* The official May forecast of winter-wheat produc- 
tion is more often above than below the August esti- 
mate. In five of the past fifteen years, however, it has 
been lower; but until 1926, never more than 51 million 
bushels lower. See Appendix Table VII, and Wheat 
and Rye Statistics (U.S. Department of Agriculture, 
Statistical Bulletin 12), January 1926, p. 17. 

*See Appendix Table VII. 


* See Appendix Table VIII. Figures for earlier years 
are not available. 

* According to official approximations of production 
by classes, hard red winter wheat constituted an un- 
usually large fraction of the total United States crop— 
43 per cent as against 42 per cent in 1924 and 30-36 
per cent in other years since 1919. See Appendix 
Table IX. 
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est of any since the armistice. Acreage and 
yield per acre alike were relatively low. 
Subsoil moisture was scanty, seeding was 
late, and rainfall was deficient during the 
growing season. In quality the crop was 
only fair on account of rains during the lat- 
ter part of the threshing season, though 
early-harvested grain was reported high in 
weight and protein content.2, Production of 
both durum and hard red spring wheat was 
well below the post-war average. 

The official estimate of the total United 
States wheat crop of 1926 thus stands at 
833 million bushels.t In our judgment, the 
figure is considerably too low, and the same 
comment applies to the crop of 1925. Both 
crops were probably underestimated by 
30-60 million bushels; but a more precise 
figure cannot be suggested because the 
crops of 1922-24 may have been somewhat 
overestimated.’ If the total crop was actu- 
ally as large as the evidence indicates, it 
was exceeded only by the crop of 1914, 
when yield per acre was higher; the crop 
of 1915, when both acreage and yield per 
acre were higher; and the crops of 1918 and 
1919, when the acreage harvested was much 
larger. The size of the winter-wheat crop is 
rendered even more noteworthy, since un- 
derestimation presumably occurred with 
respect to winter wheat rather than spring.® 

In contrast with the small crop of spring 


+See Appendix Table X. 

* Official data on grading are not yet available. 

*See Appendix Table IX. 

*An official revision will appear late in December 
1927. 

>See below, p. 19; Appendix Table XXXII; and 
Wuear Srupies, III, 440 f. 

5’ Conclusive evidence on this point is lacking; but 
the differences in successive forecasts (both official 
and unofficial) for each class of wheat support the 
inference. 

‘The crop of 1925 was officially estimated at 411.4 
million bushels; but an official calculation of dispo- 
sition indicates an underestimate of 21.8 million bush- 
els and our own calculations yield a higher figure. See 
Monthly Bulletin of Agricultural Statistics, January 
1927, XX, 23, and Appendix Table XXXII. 

5In 1926 the Canadian yield per acre of spring 
wheat exceeded the American by 7 bushels; in 1923, 
by 10.4 bushels. Similar differences in relative yields 
occurred in 1911, 1913, 1915, and 1916. 

° See Appendix Table XXXII, and below, p. 41. 

” Compiled from Reports on the Grain Trade of 
Canada and Canadian Grain Statistics. The low per- 
centage grading No. 3 or better in 1925-26 was due, 
as in 1926-27, to distinctly unfavorable harvesting 
weather; but in 1924-25 frosts during the late growing 
season increased the percentage of low-grade grain. 


wheat in the United States, Canada pro- 
duced a crop officially estimated at 410 mil- 
lion bushels, distinctly smaller only than 
the record crop of 1923, and but little 
smaller than the excellent crop of 1925." For 
the second time in ten years the yield per 
acre of spring wheat in Canada was higher 
than that in the United States by 7 bushels 
or more.’ Yet the Canadian yield per acre 
of all wheat, 17.8 bushels, was by no means 
exceptional, for equally good or better 
yields had been obtained in seven of the 
preceding sixteen years. But the acreage 
harvested in 1926, 23 million acres, was ex- 
ceptionally large, being exceeded only 
slightly by the record acreage of 1921. Like 
the United States crop of 1926, the Canadian 
was apparently underestimated.? 

A favorable early growing season was 
followed by heat and droughtin July; bene- 
ficial rains in August were succeeded by 
cold and rainy weather throughout most 
of September and October. As a result of 
the unfavorable harvesting and threshing 
weather, much wheat was damaged. As 
shown by the following data, only 34.6 per 
cent of the cars of spring wheat inspected 
in the Western Division from September 
1926 to August 1927 graded No. 3 Northern 
or better—a smaller percentage than re- 
sulted even from the abnormally unfavor- 
able seasons of 1924 and 1925:° 


Year Per cent Year Per cent 
S19? err 72.7 1923-24 oie 86.0 
TOPO AA leas aed. 60 86.3 BPE sccac oe 56.2 
AEP) caeesio ac 75.2 1925-26252... 63.3 
1922-2370. cles 92.1 1926-27 ease 34.6 


Much of the ungraded grain, however, 
was “tough” but by no means unsatisfactory 
for milling when dried. In effect there was 
a noteworthy but unmeasurable shortage of 
wheat of the highest qualities from the Ca- 
nadian crop of 1926-27; but usable milling 
grades were in plentiful supply because the 
total crop was large. Spring wheat graded 
as rejected, feed, or condemned—in other 
words, unsuitable for milling—amounted to 
4.4 per cent of all wheat inspected. In 
1924-25 and 1925-26, when the percent- 
age grading No. 3 or better was also rela- 
tively low, unmillable wheat constituted 
only 2.0 and 1.2 per cent of the inspections. 
A figure as high as that of 1926-27 has not 
been recorded since 1921—22; but in abso- 
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lute terms unmillable wheat was by no 
means considerable. 


EUROPEAN CROPS 


European countries (ex-Russia) in 1926 
harvested a wheat crop nearly 200 million 
bushels smaller than the record post-war 
crop of 1925. The crop was nevertheless 
above the post-war average by some 17 mil- 
lion bushels, much larger than the crops of 
1920, 1922, and 1924, and but little smaller 
than the good crops of 1921 and 1923. The 
five-year pre-war average production was 
not attained, though it had been surpassed 
in 1925 for the first time since the armistice. 
Crops of rye and potatoes, the chief substi- 
tutes for wheat, were also distinctly small 
by comparison with 1925, though about of 
average size. The outturn of corn, barley, 
and oats was the largest in post-war years. 
Data for these crops are summarized in 
Table 1. During the past five years the Eu- 
ropean supply situation as a whole has 


TABLE 1.—EUROPEAN (EX-RUSSIAN) GRAIN AND 
Potato Crops, 1920—26* 


(Million bushels) 


Year Wheat Rye | Potatoes| Corn | Barley) Oats 
IPNse ceae 947 082) io Ol O20I ObL 1,478 
AQD Tier scs « 1,216 | 758 | 3,078 | 3938 | 566 | 1,509 
IPPs gn 09 1,089 | 713 | 4,808 | 426 | 602 | 1,542 
OD Be eevses 1,249 | 824 | 3,864 | 475 | 668 | 1,814 
OD Acree Up@sil | Gal |) Aye | Gal | Gye | alsesil 
AGD5 sere sre, i@tonh | Bbtsh || Ghats | A || (ARS || las 
1926s 1,208 | 746 | 3,826 | 663 | 691 | 1,914 

Average 
1909-18...| 1,348 | 976 | 4,158* | 581 | 701 | 1,981 
BVA Biscol Ipaal || eiee || Gioia | Gy || pl | ala(ataye! 


*Summarized from most recent official data for indi- 
vidual countries, as reported by the U.S. Department of 
Agriculture. Excludes a few minor European producers. 
Pre-war averages are estimates for territory within present 
boundaries, and include 2-year or 4-year averages for a 
few countries. 


¢Excludes Portugal. 


twice been better, twice worse. It is of in- 
terest to observe that European imports of 
wheat and wheat flour in 1926-27 were nev- 
ertheless larger even than those of 1924-25, 
when supplies were far smaller, or those of 
1923-24, when supplies were not much 
larger but wheat prices were much lower. 

The comparatively small European wheat 
crop of 1926 is accounted for largely by the 
small crop in France, where the growing 


season was wet and cold and rust did much 
damage. The revised official estimate indi- 
cated an outturn of only 232 million bush- 
els, the smallest since 1919, and nearly 100 
million below the crop of 1925; but the esti- 
mate is probably below the true figure.’ 
Germany, Italy, and Spain harvested crops 
smaller than those of 1925 by a total of 
about 60 million bushels; but in these coun- 
tries production was above the post-war 
average. Hungary and Roumania, on the 
other hand, had the largest crops since the 
armistice; and total production in the four 
Danubian countries was within a few mil- 
lion bushels of the record post-war produc- 
tion in 1925. Smaller producers of Europe 
in general harvested crops of average size. 

In certain respects the European wheat 
crop distinctly disappointed early expecta- 
tions. The acreage harvested was the larg- 
est since the war,in continuation of an 
upward trend.’ In view of this trend the out- 
turn compares the less favorably with that 
of preceding years. Moreover, few Euro- 
pean countries harvested crops of good 
quality. Weight per measured bushel was 
light in practically all countries, and nota- 
bly so in Roumania and Germany, chiefly as 
a result of wet weather during the harvest. 
On the whole the quality of European wheat 
was apparently below average. It further 
became necessary to reduce official esti- 
mates of production during the course of 
the crop year. Subsequent to November 
1926, significant upward revisions in offi- 
cial estimates were made only in Hungary 
and Czecho-Slovakia, while downward revi- 
sions of consequence were made in France, 
Germany, Spain, Jugo-Slavia, and Poland. 
Net revisions downward since November 
1926 have amounted to 39 million bushels; 
and estimates current in November were 
substantially lower than those current in 
August. Threshing returns led also to re- 
ductions in the official estimates of rye 
crops—a total net reduction of 34 million 
bushels.t However, the significance of these 
reductions in their bearing on the interna- 
tional statistical position was lessened by 
outturns of wheat in the Southern Hemi- 


*See below, p. 44. 
*See Appendix Table I. 


* See Appendix Table II; cf. WuHeEar Stunts, II, 349, 
and III, 128. 


“See Appendix Table IV; cf. WHEar Srupigs, III, 129. 
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sphere somewhat larger than had been ex- 
pected in November. 

If Russian production is to be given full 
weight as a part of European production, 
the picture is apparently somewhat altered. 
The official estimate indicated a wheat crop 
of 810 million bushels, nearly 100 million 
larger than the crop of 1925, which was in 
turn perhaps 300 million larger than any 
other reported crop since the war. The rye 
crop was also estimated to be the largest in 
post-war years, exceeding that of 1925 by 
over 80 million bushels. The bread-grain 
crops of Europe, Russia included, were thus 
but little smaller in the aggregate than those 
of 1925, and much larger than in any other 
post-war year. But bread-grain production 
in Russia thus far signifies little for the im- 
porting countries of Europe, since large 
crops in Russia apparently serve to increase 
domestic consumption and stocks rather 
than to increase exports. Furthermore, the 
accuracy and comparability of Russian pro- 
duction statistics are open to question, espe- 
cially for the years immediately following 
the war. 


OTHER NORTHERN HEMISPHERE CROPS 


The North African wheat crop of 1926, 
like that of Europe ex-Russia, was consid- 
erably smaller than the crop of 1925; and it 
was slightly below the average for post-war 
years. In this region also the acreage 
harvested was the largest since the war.’ 
Algeria and Egypt harvested crops of about 
average size; the Moroccan crop was dis- 
tinctly small, the Tunisian the largest since 
the armistice. Production in India, finally 
estimated at 325 million bushels, was much 
the same as in 1925, considerably below 
that of the three good years 1922-24, and 
scarcely more than sufficient to fill domes- 
tic requirements. The Japanese crop of 38.7 
million bushels was of average size. Satis- 
factory information on the Chinese supply 
situation is not available; but apparently 
the crop was about of average size. 


*Compare, for example, the data and explanatory 
notes given in Agriculture Yearbook, 1926, p. 807, and 
International Yearbook of Agricultural Statistics, 
1926-27, pp. 117, 568 f. 


See Appendix Tables I-III. 
5 See ibid. 
*See WueatT Srupies, III, 81 f. 


SOUTHERN HEMISPHERE WHEAT CROPS 


In the Southern Hemisphere, as in North 
America, the wheat crop of 1926 was of rec- 
ord size. The Australian crop, officially esti- 
mated at 161 million bushels, was the largest 
in history except for the 165 million bushel 
crop of 1924; the Argentine crop of 221 
million bushels was exceeded only by 
that of 248 million bushels in 1923. The 
total for the two countries exceeded pro- 
duction in 1925 by over 75 million bushels. 
In both countries the acreage sown was the 
largest in history. Yield per acre on har- 
vested fields in Australia at 14.5 bushels was 
distinctly high, though not so exceptional as 
the acreage. In Argentina, however, the 
yield per acre was apparently rather low; 
acreage rather than yield was responsible 
for the size of the crop.’ 

The Australian wheat crop promised well 
throughout the growing and harvesting sea- 
son, with rain and fair weather occurring 
at appropriate stages of growth. Quality 
was distinctly good, though weight per 
measured bushel was lower than in 1925. 
In Argentina, however, the growing season 
gave rise to continuous uneasiness—in part, 
perhaps, because the unexpected reversal 
of crop prospects in 1925 remained fresh 
in the memory of traders.t Excessive mois- 
ture during the early growing season pro- 
moted too rapid growth of the stalk and 
rendered the wheat plant susceptible to ad- 
verse weather conditions. Drought and light 
frosts toward the end of the growing sea- 
son and rain at harvest caused damage par- 
ticularly difficult to evaluate at the time. 
Not until January, despite a harvest two or 
three weeks early, were observers agreed 
that a crop of good size and high quality 
was assured. Argentine wheat of 1926 was 
high in weight but not in protein content; it 
was far superior to that of 1925, and per- 
mitted an indeterminate amount of mixing 
of old-crop wheat of poor quality with the 
new. 

Of other countries of the Southern Hemi- 
sphere, Chile harvested the smallest crop 
since 1920, some 3 million bushels smaller 
than the crop of 1925, and of poor quality. 
The crops of Uruguay, South Africa, and 
New Zealand, though not of distinctly ex- 
ceptional size, were well above both pre- 
war and post-war averages. 
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Worip WHEAT CROPS SUMMARIZED 


Trends in acreage considered, the crop 
year 1926-27 was a normal year with re- 
spect to the size and distribution of world 
wheat crops. In the major producing areas 
there were no bumper crops and no crop 
failures. A summary view of the world’s 
wheat crops of 1926 in comparison with the 
crops of recent years and pre-war and post- 
war averages is given in Table 2. Russia 


States Department of Agriculture estimates 
the wheat acreage of the world, Russia and 
China excluded, at 232 million acres.‘ So 
far as this figure represents the facts, it ap- 
pears that acreage in 1926 exceeded the pre- 
war 1909-13 average by some 28 million 
acres and was the largest in post-war years, 
surpassing that of either 1923 or 1925 by 
over 4 million acres. With Russia included 
in the comparison, acreage in 1926 was 
nearly 15 million acres larger than in 1925. 


TABLE 2.—WHEAT PRODUCTION IN PRINCIPAL PRODUCING AREAS, PRE-WAR AND Post-WaAr* 
(Million bushels) 


Northern Southern 
Year United | Canada) Soviet | Lower Other North India | Japan, | Hemisphere] Argen- Aus- Hemi- World 
States Russia |Danube®) Europe | Africa Chosen | ex-Russia tina tralia sphere jex-Russia 
TPAD oaam 5 833 263 172 775 71 378 41 2,500 156 146 350 2,900 
Pe 5 6 Gioe 815 301 212 1,004 98 250 40 Pac (PH 191 129 376 3,103 
ADD Fs screens 868 400 224 815 72 367 40 2,801 196 109 304 3,155 
WAR osocox 797 474 260 989 | 106 372 35 3,051 248 125 427 3,478 
O24 mere 864 262 es 204 847 85 361 37 2,673 191 165 407 3,080 
IP iecs one 676 411 713 305 1,096 | 105 331 40 2,976 191 115 B52 || aoan sy 
1926322565 833 410 810 298 910 90 325 39 yaealtt® || Wall 161 435" | 3,325°° 
Average 
1909-18...) 690 197 759 330 1,018 92 352 32 2,724 147 90 280 3,004 
1921-25...| 804 370 ses 241 950: 93 336 38 2,845 203 129 385° | 3,230° 


* Summarized from most recent official data for individual countries (see Appendix Table III), as reported by the U.S. 


Department of Agriculture, supplemented in a few cases by our own rough estimates. 


Totals exclude China, Turkey in 


Europe, Brazil, and a number of small producers. All estimates are for territory within post-war boundaries. 


“Hungary, Bulgaria, Roumania, Jugo-Slavia. 
> Includes our estimate for Peru. 


and China excluded, the world wheat crop 
was one of the three largest since the war, 
a little larger than the crop of 1925, and 
distinctly exceeded only by the crop of 1923. 
If, as we believe, the 1925 and 1926 crops of 
both Canada and the United States were 
underestimated, the world crop of 1923 ap- 
pears less notable. If the Russian crop is 
included in the comparison, the world crop 
of 1926, China excluded, was the largest in 
post-war years. It was little larger than the 
crop of 1925, but considerably larger than 
that of 1923, since (though entirely trust- 
worthy data are lacking) there can be little 
doubt that the Russian crop of 1923 fell 
more than 200 million bushels below the 
crop of 1926. So far as can be determined, 
the world crop of 1926, ex-China, exceeded 
4,200 million bushels, an outturn never be- 
fore attained except in 1915. 

But the large size of the 1926 crop was 
due to exceptional acreage rather than to 
exceptional yield per acre. The United 


¢ Includes our estimate for Cyprus. 


The average world yield per acre, however, 
was lower not only than in the period 1909- 
13, but also than in 1923 and 1925. Among 
the major producing countries distinctly 
exceptional yields per acre were obtained 
only in Australia and in the United States 
winter-wheat belt;* and in these areas yields 
were not the highest on record. 

In distribution between the major pro- 
ducing areas the crop of 1926 differed 
sharply from that of the preceding year. 
On the basis of official estimates, the four 
great exporting countries had crops 232 mil- 
lion bushels larger in 1926 than in 1925,° 
chiefly as a result of much larger crops in 
the United States and Australia. But the 
importing countries of Europe had crops 
nearly 200 million bushels smaller, with the 


" Agriculture Yearbook, 1926, p. 810. 
*See Appendix Tables II, X. 
* Allowances for official underestimates of North 


American crops in 1925 and 1926 would not alter the 
contrast greatly. 
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major part of the reduction accounted for 
by the poor crop in France. It was, how- 
ever, the distribution in 1925 that was ex- 
feacnel rather than the distribution in 


THE INTERNATIONAL STATISTICAL POSITION 


At present there exists no wholly satisfac- 
tory method for setting forth, graphically 
or numerically, the world’s quantitative 
demand for wheat against the world’s sup- 
plies, for the purpose of explaining or 
anticipating what may be called the level 
of international wheat prices in different 
crop years. As we have had occasion to 
point out in our previous studies, changes in 
the distribution of world crops are often as 
significant as changes in the size of the to- 
tal, since different distributions result in 
different relationships between quantities 
of wheat available in exporting areas and 
desired in importing areas. Broomhall’s 
estimates of export surpluses and import 
purchases may be taken as a broadly repre- 
sentative view of the international position, 
at least so far as noteworthy differences be- 
tween years are concerned. In years when 
the margin between export surpluses and 
import purchases is relatively wide, there 
can be no question that the international 
position is easy—that is, traders are agreed 
that supplies ample to meet importers’ de- 
mands are available, and that lower prices 
must prevail than when the margin is dis- 
tinctly narrow. Yet the size of the margin 
necessarily changes from month to month 
in the course of any year, principally be- 
cause the world’s wheat matures and is 
harvested in successive increments, and pre- 
liminary forecasts of production in various 
countries are followed by further estimates 
and revisions, the latter often appearing 
more than six months after the crop is har- 
vested. At any given time students differ 
in the details of interpreting the statistical 
position for the year in question, though 
their general views on the position in one 
year as compared with another may be in 
accord. 

Broomhall’s successive estimates of sur- 
pluses and probable purchases for the past 
five years are summarized in Chart 1 (p.10). 
The international position was easiest in 
1923-24, tightest in 1924-25. Relative tight- 
ness prevailed in 1925-26, relative ease in 


1922-23 and in the year under review, 1926— 
27. The distribution of wheat crops between 
European importing areas and the major 
exporting countries accounts largely for 
these differences. Pertinent figures, in mil- 
lion bushels, in part estimated to allow for 
official underestimates of North American 
crops in 1925 and 1926, are as follows. The 
figures for Europe include all countries but 
Spain and the exporters of the Danube 
basin. The major exporters are Canada, 
the United States, Argentina, and Australia. 


1922 1923 1924 1925 1926 


European im- 
porters 
Major export- 
CTS Gees 1,570 1,640 1,480 1,450 1,670 


As compared with 1923-24, the statistical 
position in 1926-27 was less easy because 
Europe had smaller crops, not only of 
wheat but of its chief substitute, rye. As 
compared with 1925-26, the position in 
1926-27 was easier because larger crops in 
major exporting countries more than com- 
pensated for smaller crops in Europe. 
During the course of the crop year 
Broomhall made revisions of marked sig- 
nificance.” Supplies available for export 
were increased by successive revisions from 
768 million bushels on August 10 to a maxi- 
mum of 908 million bushels on March 22, 
chiefly in accord with improving crop pros- 
pects in the Southern Hemisphere. None of 
these revisions appeared unreasonable at 
the time. But his estimate of importers’ 
purchases remained at the same figure, 704 
million bushels, from August 10 until De- 
cember 14; and not until March 22 did he 
reach a figure of 760 million. It appears 
clear that by December the available in- 
formation on production, prices, and the 
progress of the British coal strike justified 
earlier and more extensive upward revi- 
sions than Broomhall recorded.’ Even if 
such revisions had been undertaken, how- 
ever, the international position would have 
remained fairly easy. No such fundamen- 


830 720 = 930 760 


eeeee 


1The year 1922-23 appears exceptional, since, in 
spite of a very small crop in Europe and only a mod- 
erate crop in the exporting countries, the statistical 
position was easy. Comparatively low purchasing 
power and a smaller population in Europe account for 
the apparent anomaly. 

See Appendix Table XII. 


3 See WueatT Srupies, III, 425 f. 
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tal alterations in the statistical position 
occurred in 1926-27 as had occurred in 
1925-26. In that year an easy position was 
anticipated in early months, only to be re- 


sider evidence suggesting a large underesti- 
mate of North American crops.t Except for 
1923-24, the statistical position remained 
more consistently easy in 1926-27 than in 


’ 
Cuart 1.—BROooMHALL’S SUCCESSIVE FORECASTS OF EXPORTERS’ SURPLUSES AND IMPORTERS’ PURCHASES, 
1922-23 ro 1926—27* 
(Million bushels) 


PNSTORNjoaandspbiccoasctdaucs es 
EXPORTERS’ 
piys { IMPORTERS: |!EX-EUROPE N 

SUR PURCHASES EUROPE 


ASONDJEMAMS J 


ASONDJFMAMJ J 


JJ ASONDJFMAMS J 
nF = 


1922-23 


*Data from Corn Trade News. 


1923-24 


versed by the Argentine crop disaster and 
the non-appearance of expected heavy ex- 
ports from Russia and the Danube basin; 
and the tight position in the latter part of 
the year was exaggerated by failure to con- 


1924-25 
See Appendix Table XII for 1926-27 figures. 


ae te 500 


1925-26 1926-27 


any of the past five years. Such tightness 
as existed was apparent only in the first few 
weeks; but this was relieved by early mar- 
keting of United States winter wheat, and 
dispelled by the large crop in Canada. 


II. INTERNATIONAL TRADE IN WHEAT AND FLOUR 


THE VOLUME OF TRADE 


The movement of wheat and flour in in- 
ternational trade in 1926-27 attained the 
largest volume in history.? Chart 2, which 
summarizes Broomhall’s data on interna- 
tional shipments, shows the growth of trade 
since 1900. An upward trend (as yet un- 
measurable) for post-war years is evident, 
as would be expected in view of increasing 
population. Post-war improvement in Eu- 
ropean purchasing power and a growing 
preference for wheat bread have increased 
the normal rate of growth of trade. But the 
record volume of trade in 1926-27 can be 
explained only in part by reference to these 
obscure influences. More detailed com- 
parisons for recent years are significant. 


Broomhall’s figures for shipments and a 
summation of official statistics of net ex- 


+See WuHeEat Srupies, III, 79. 


* The volume of trade may be measured by differ- 
ent methods which yield slightly different results—by 
reference either to total gross exports, total net ex- 
ports, shipments data collected by the Corn Trade 
News or the London Grain, Seed and Oil Reporter, 
or to total gross or total net imports. Since import 
statistics are notably deficient, especially for ex- 
European importing countries, and since they seldom 
appear promptly, students are forced to rely chiefly 
upon export data. Yet such data, on account of the 
fact that much wheat is shipped to “orders,” provide 
but scanty information on the destination of exports; 
and import data, though not strictly synchronous with 
export data, must be employed. We employ net ex- 
ports as the best indicator of the volume of trade, but 
Broomhall’s shipments, while understating net exports 
to different degrees in different years, are satisfactory 
for many purposes, and are essential for providing a 
description of the course of trade from week to week. 


INTERNATIONAL TRADE id 


ports, in million bushels for the past five 
years, are given below. 


Year Net Total Shipments Shipments 
August-July exports? shipments? to Europe to ex-Europe 
1922-23 ... 711 676 586 90 
1923-24"... 826 TEES 626 149 
1924-25 ... 767 GAS 640 75 
1925-26 ... 693 668 533 135 
1926-27 ... 849 815 683 132 


“See Appendix Table XVII. Partially estimated, espe- 
cially with reference to Russian exports. 
>See Appendix Table XVI. 


The volume of trade was larger in 1926-27 
than in the preceding year by about 150 
million bushels. As between these two years 
the distribution of world crops and the 
level of prices were the significant points 
of difference, since more obscure influences 
such as population growth, increased pur- 
chasing power, and growing preference for 
wheat bread show their effects over longer 
periods of time. Purchasing power of con- 
sumers in Europe was apparently no greater 
in the major importing countries in 1926-27 
than in 1925-26—in Great Britain because 
of the coal strike, in Italy and France be- 
cause of the recession of business following 
provisional stabilization of the currency.* 
But in 1926 European importing countries 
harvested wheat crops about 170 million 
bushels smaller than in 1925; the four ma- 
jor exporting countries had crops over 200 
million bushels larger;? and international 
wheat prices were lower. 

The record volume of trade in 1926-27 
nevertheless proved surprising to most stu- 
dents: heavy trade was early anticipated, 
but many did not expect a record move- 
ment. For this miscalculation the difficulty 
of forming a judgment on the basis of rec- 
ords of past years was largely responsible. 
The volume of trade had been unusually 
heavy in 1923-24 and 1924-25: in 1923-24 
because exceptionally low prices resulting 
from large crops in both importing and ex- 
porting areas had encouraged heavy con- 
sumption, especially in the Orient; in 1924- 
25 because distinttly small European crops 
had necessitated heavy importation despite 


1In Germany, however, the index of real wages was 
on the whole higher in 1926-27 than in the preceding 
years. 

2See above, p. 9. 

® See Table 2, p. 8, and Chart 6, p. 24, 


high prices.’ During the early months of 
the crop year 1926-27 many did not an- 
ticipate a volume of trade larger than that 
of 1923-24, and perhaps 1924—25; for neither 
prices so low as in 1923-24 nor crop short- 
ages in Europe so pronounced as in 1924-25 
seemed probable. The fact that shipments 
to Europe exceeded those of 1923-24 by over 
55 million bushels and those of 1924-25 by 
over 40 million proved a distinct surprise to 
most observers. 


CHART 2.—INTERNATIONAL SHIPMENTS OF WHEAT 
AND Four, 1900-01 to 1926-—27* 


(Million bushels) 
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* Broomhall’s data, from Corn Trade Year Book and 
Corn Trade News. 


Several factors may be cited in explana- 
tion. Forecasts and estimates of European 
wheat and rye crops suffered reduction in 
the course of the year, revealing a greater 
need for wheat imports than had been an- 
ticipated earlier. The effect of the situation 
in ocean freight rates in reducing the vol- 
ume of trade in early months of the year 
led observers to underestimate the probable 
volume for the year as a whole. Interna- 
tional wheat prices declined slowly from 
November to April, and were lower than in 
the two preceding crop years. The influ- 
ence of the obscure upward trend in the 
demand for wheat, resting on population 
growth and increasing preference for wheat 
bread, was doubtless felt in some degree. 
Stabilization of currency, tending to re- 
move an influence toward restriction of 
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imports, was effected in Belgium, France, 
and Italy.1 These factors, however, were for 
the most part such as to influence importa- 
tion in general. As events proved, the no- 
table miscalculations of the year were made 
only with respect to Germany, France, Italy, 
and Poland, the European countries which 
purchased appreciably more wheat and 
flour than observers anticipated. 


IMPORTS AND THEIR DISTRIBUTION 


Net imports of the leading European im- 
porting countries are summarized, with 
comparisons, in Table 3.2 The British Isles 
imported over 25 million bushels more than 
in 1925-26; but the figure for 1926-27 is un- 
usual only by contrast with that of the 
preceding year, when exceptionally heavy 
drafts were made upon stocks and consump- 
tion was reduced. Most observers early in 
the year anticipated a figure but little 
smaller than was reported; and such was 
the case with respect to most other coun- 
tries. 

German net imports, however, were 91.8 
million bushels, undoubtedly the largest in 
any year since the war. As late as December 
most observers expected imports of less 
than 80 million bushels. Changes in crop 
forecasts were largely responsible for the 
underestimates. The rye crop was officially 


*In France and Italy, however, the final steps in 
stabilization have not yet been taken. 


?TIt will be observed that total net imports of the 
European countries listed in Table 3 were only 13 
million bushels larger in 1926—27 than in 1924-25; and 
in 1924-25 Russia imported some 10-15 million bush- 
els. On the basis of these figures (though all impor- 
tant countries are included) it is improper to conclude 
that European net imports were appreciably larger in 
1926-27 than in 1924-25. On the other hand, Broom- 
hall’s shipments to Europe were 43 million bushels 
larger in 1926-27 than in 1924-25; and one may con- 
clude that Europe purchased appreciably more wheat 
and flour in the former year. This discrepancy results 
from the fact that imports are recorded later than 
shipments. Hence the import figure for 1924-25 was 
swelled by heavy shipments in the closing months of 
1923-24, while the import figure for 1926-27 is smaller 
than otherwise it would appear on account of heavy 
shipments to Europe toward the close of the year. 
Thus, unless exceptionally heavy shipments are made 
toward the close of 1927-28, the import figure for 
1927-28 will be higher in relation to the figure for 
1926-27 than will be the case for export figures. 


* Imports were heavy toward the end of 1924-25 in 
anticipation of increased tariffs; in the latter months 
of 1926, largely as a result of heavy purchases in an- 
ticipation of a late harvest of domestic wheat in Eu- 
ropean countries. 


* See below, p. 39. 


estimated at 295 million bushels in Septem- 
ber, at 271 million in October, at 252 million 
in January; and the estimate of the wheat 
crop fell from 112 million in October to 95 
million in January.. These reductions al- 
tered current views on the domestic supply 


TABLE 3.—NeET ImMpoRTS OF WHEAT AND FLOUR BY 
PRINCIPAL EuROPEAN IMPORTING COUNTRIES, 
AuGustT—JULY, 1922—27* 


(Million bushels) 


Importing area 1922-93 | 1923-24 | 1924-25 | 1925-26 | 1926-27 
British Isles*.... | 210.3 | 239.7 | 227.9 | 209.9 | 237.0 
Ltalyes cece ae 115.7] 69.9] 88.7] 67.7] 86.6 
German yeeeeeee 37.5 | 380-7] 80.9] 57.4] 91.8 
Francés. eed 45.6| 53-3) 58.5] 10:3) 62-0 
Belgie eee 39.5 | 40.0] 39.0] 89.2] 39.5 
Netherlands ..... Dae) || Sell) Pte) || P¥(e72\| Paced! 
Scandinavial selec: One 2 heal oon os SnlmeLonG 
Switzerland ..... GEG 217210) 13-9) elo. Onl oso 
AUStriagaces seer 13-4: 18.1) 16-0°) “1427219 16-9¢ 
Czecho-Slovakia | 10.2] 21.2} 21.5] 21.7} 20.1 
Polandeeccee. ok) 26) Lil eesteeclieme ek 
Baltic States’ .. Uc 7s} ed 7-8 7.8 
Greece)... ec ee 17.5 |-18.8 | 20.8| 20.07) 20.0? 

Total 2 eee 562.1°| 573.7 | 641.1°) 510.37) 654.1° 


*See Appendix Table XVII for sources and further de- 
tails. 


“Includes Irish Free State. 

> Norway, Sweden, Denmark. 

¢ Partially estimated. 

¢ July—June. 

¢ Net export of 4.6 million bushels. 
? Finland, Latvia, Esthonia. 

9 Estimated. 


situation substantially. Furthermore, qual- 
ity turned out to be poorer than had been 
expected. In 1924-25, in spite of substan- 
tially smaller wheat and rye crops in 1924— 
25, Germany’s imports were but 80.9 million 
bushels. As between these two years the 
larger importation of 1926-27 is explained 
not by smaller crops, but by increased pur- 
chasing power, lower wheat prices, and 
growing population and preference for 
wheat bread. In both years end-year stocks 
of import wheat were large, though for dif- 
ferent reasons.® 

Italian net imports, 86.6 million bushels, 
were not of record size for post-war years, 
but were distinctly surprising in the view of 
the size of the domestic crop, the revision of 
crop estimates upward, the high tariff, and 
regulations respecting the milling and ad- 
mixture of flour. In 1924 the crop was 50 
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million bushels smaller than in 1926; yet 
imports were only 2 million bushels larger. 
In December most observers anticipated im- 
ports some 10 or 15 million bushels smaller 
than were finally reported. Lower prices in 
1926-27 than in 1924-25 seem inadequate to 
account for the difference. Increased pur- 
chasing power, appreciation of the ex- 
change, and increasing consumption of 
wheat bread partially explain the heavy im- 
ports. A factor of major significance, how- 
ever, was the marketing of domestic wheat 
by farmers. It is reported that, since farm- 
ers expected rising prices, domestic mar- 
ketings of wheat were restrained until the 
spring of 1927.1 Grain dealers accordingly 
imported more heavily than would other- 
wise have been necessary, or than could 
have been foreseen. 

The situation in France is not clear. The 
reported total of net imports was 62 mil- 
lion bushels, an amount on the whole larger 
than many observers expected. Apparently, 
however, this figure understates the facts; 
for importers, in view of uncertainty re- 
garding proposed tariff changes, are said to 
have declared an indeterminate proportion 
of their imports in the latter months of the 
year under temporary admission clauses of 


*Information supplied by our correspondent, Mme 
Agresti. 


?Information supplied by our correspondent, M. 
Augé-Laribé. 

>The influential London Grain, Seed and Oil Re- 
porter, however, expected heavier imports than actu- 
ally occurred. Our own December estimate of 65 mil- 
lion bushels was also comparatively high. See WHEAT 
Srupies, III, 166. 


“See p. 29, note 2. 


5 Admixture of 10 per cent of flour from other 
cereals with wheat flour was made compulsory; and 
millers were obliged to obtain an extraction one per 
cent above the specific weight of wheat per quintal 
(after March 22, 1927, 1 per cent below), which implies 
a rate of extraction of well over 70 per cent. 


®See Appendix Table XXI. 


™No adequate check on the accuracy of Broomhall’s 
data is as yet available. Fairly comprehensive statis- 
tics on exports from the major exporting countries by 
destination suggest that Broomhall’s figures have 
understated the movement to ex-European countries 
in 1922-25, but not in 1925-27. Nevertheless, Broom- 
hall’s data probably reflect year-to-year variations 
with sufficient accuracy for most purposes. 


8 China, Japan, Brazil, the West Indies, and Egypt 
are in most years the leading importers among ex- 
European countries; and variations in Japanese and 
Chinese imports, due chiefly to changes in prices, cause 
most of the year-to-year variations in total ex-Euro- 
pean imports. See Appendix Table XIX. 


the tariff. An unknown quantity of wheat 
and flour thus remains unaccounted for in 
the customs returns.” It is clear, however, 
that French imports exceeded expectations,’ 
despite a high tariff fully in effect after 
January 1, 1927, and public measures to 
restrict consumption effective throughout 
the year.’ Partial explanation lies in the 
facts that appreciating and stabilized cur- 
rency encouraged importation; that the 
wheat crop, unofficially announced by the 
French Minister of Agriculture in August 
as one of 280 million bushels, subsequently 
turned out to be smaller, and was officially 
estimated at 257 million in October and 232 
million in June following; and that, despite 
the small crop, farmers held ample reserves 
of domestic wheat at the close of the crop 
year. 

Poland’s imports of 8.1 million bushels 
were small in absolute amount; but the 
country had provided a small net export in 
1925-26, and many observers anticipated a 
continuation of exports in 1926-27. Small 
exports occurred, in fact, until December. 
Thereafter imports became increasingly 
heavy, especially in April-June as domestic 
supplies were exhausted.® As in France and 
Germany, early estimates of wheat and rye 
production proved too high. 

The imports of ex-European countries 
constitute a far from negligible item in the 
annual volume of trade, about 10-20 per 
cent of the total. Unfortunately, however, 
figures are available only in the form of 
Broomhall’s shipments.” Shipments to ex- 
Europe, reported as 132 million bushels, 
were fairly large, though smaller than in 
1923-24, when low prices induced heavy 
purchases in the Orient, or in 1925-26, when 
prices were high but Chinese crops were 
poor and Japan imported heavily in antici- 
pation of increased tariff duties.’ Develop- 
ments in these countries contributed but 
slightly to the surprisingly large total vol- 
ume of international trade. Fairly high 
prices, the disturbances in China, and the 
financial difficulties of certain Japanese 
millers served to restrain imports to the 
Orient to a greater extent than increasing 
wheat consumption in most areas served to 
increase the total of ex-European takings. 
Students of the situation apparently antici- 
pated ex-European imports more accurately 
than European. 
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SOURCES OF EXPoRTS 


The relative contributions of the several 
exporting areas to the total volume of wheat 
and flour exports during 1926-27 showed 
few striking features. Comparisons are 
shown in Table 4. North America main- 
tained her characteristic post-war predomi- 
nance, with 58 per cent of the total. The 
contributions of most other areas were large 
or small as crop production dictated. 


TABLE 4.—NET Exports OF WHEAT AND FLOUR FROM 
PRINCIPAL ExPorRTING COUNTRIES, 
AuGUST—JULY, 1922-—27* 


(Million bushels) 


Exporting area 1922-23 | 1923-24) 1924-25 | 1925-26 | 1926-27 
United States ..... 200 | 127 | 256 | 103 | 199 
Canadair. cree 279 | 346 | 192 | 824 | 298 
INFRANUIVEL G6 a00006 IB) Wy alps || 1B 94 | 148 
ATIStraliawe cya eects 50 86 | 124 Tee | al 
IhGOWEY Sacmeedotoan 29 20 38 8 14 
Danube basin’ .... 12 34 25 46 46° 
RUSE Soogmoocnse 50" 23 sees oF 49 
Other countries’... , 18 9 14 2 
Motaletercitecte 711 | 826 | 767 | 693 | 849 


*See Appendix Table XVII for sources and further de- 
tails. 


¢ Bulgaria, Hungary, Jugo-Slavia, and Roumania. 

> Partially estimated. 

¢No data available; probably a small net export. 

4Net import. 

¢Includes Morocco, Algeria, Tunis, Chile, Spain, and 
Poland, for the years in which these countries were net 
exporters. 

In 1926-27 there were no such noteworthy 
disappointments as occurred with respect to 
Russian and Argentine exports in 1925-26. 
On the contrary, all countries, Canada ex- 
cepted, supplied somewhat larger quantities 
of wheat than most observers anticipated. 
That expectations were generally exceeded 
is chiefly to be explained by the method in 
which observers ordinarily forecast exports. 
Annual figures for exports and imports are 
frequently assumed to balance except for 
changes in stocks afloat; the probable total 
volume of trade is based principally upon 
calculations of import requirements; prob- 
able exports are made to balance probable 
imports. The forecasting of exports from 
various countries is not an independent pro- 
cedure based wholly upon domestic disap- 
pearance in those countries.2, As we have 
indicated above,’ miscalculations respecting 
the total volume of trade in 1926-27 were 


due principally to underestimates of the 
takings of France, Germany, Italy, and Po- 
land. For the most part exports would have 
been forecast at higher figures if imports to 
these four European countries had been 
more correctly foreseen. 

Nevertheless, certain miscalculations of 
exports were inevitable on account of crop 
developments in exporting areas. In the 
early months of the crop year official esti- 
mates of production, taken in connection 
with the records of disposition for past 
years, and the probability of an increase in 
carryover out, supported the view that net 
exports from the United States would not 
exceed 170 million bushels. The actual fig- 
ures of 199 million (or 206 million for a 
July—June year) imply, in our opinion, an 
underestimate of the 1926 crop,* evidence of 
which could not become convincing until 
toward the close of the year. The large 
exports from the Southern Hemisphere of 
course could not be foreseen early in the 
crop year, since production in Argentina 
and Australia was then uncertain. Outturns 
in these countries proved slightly larger 
than seemed probable;> and in Argentina 
the mixing of old-crop wheat of poor qual- 
ity with good new wheat added more largely 
to available exportable supplies than many 
had thought possible. Hence exports ex- 
ceeded anticipations. The Indian crop har- 
vested in March—June 1927 proved large 
enough to provide some 8 million bushels 
for export in June and July. 

Curiously enough, the exports of Russia, 
though necessarily difficult to estimate in 
advance because statistics both of crops, ex- 


* This assumption appears untenable. For the past 
five years the sum of net exports has annually ex- 
ceeded the sum of net imports so far as this sum can 
be calculated in view of the deficiencies of import 
statistics for ex-European countries; and the continu- 
ing appearance of the excess cannot be accounted for 
by changes in stocks, or otherwise than by simple dis- 
appearance of wheat. 


*This is the fact with respect to the practice of 
European observers, notably Broomhall, and. most 
American students. Our own calculations of probable 
net exports have been more largely, yet not entirely, 
independent of our calculations of probable net im- 
ports. 

’ See p. 12. 


“See Wuear Stupies, III, 168, 270, 426, and Appen- 
dix Table XXXII. 


°As late as December official estimates of produc- 
tion indicated a crop of 215 million bushels in Argen- 
tina, of 154 million in Australia. Subsequent revisions 
brought the figures to 221 and 161 million respectively. 
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ports, and disposition are deficient for past 
years, proved to coincide closely with the 
guesses of observers. The experience of 
1925-26, when far larger exports were an- 
ticipated than actually occurred, made for 
conservative guesses for 1926-27, despite 
the acknowledged large size of the Russian 
crop. That exports from the Danubian 
countries about equaled expectations was 
also partly accidental. Not only did the dis- 
appointment of expectations in 192526 
make for conservative estimates of 1926-27 
exports, but also less would have been ex- 
ported, especially in view of the poor qual- 
ity of Roumanian wheat, had not the high 
ocean freight rates prevailing during the 
first few months of the year led European 
importers to seek supplies in exporting 
countries whence transportation charges re- 
mained relatively low. Roumania had the 
largest crop of post-war years, 111 million 
bushels, but exported only about 10 mil- 
lion. Hungary and Jugo-Slavia, with 
combined crops smaller than in 1925, were 
the chief beneficiaries of the advance in 
ocean freight rates, and exported heavily. 

Canadian exports of 293 million bushels 
were not surprisingly large or small, but 
they were probably somewhat smaller than 
would have been the case in the absence of 
the Canadian Wheat Pool. It is the general 
belief of traders that the Pool restricted 
sales during the winter months in antici- 
pation of higher prices in the spring or 
in the coming crop year. Whether or 
not this policy was deliberately followed 
cannot be ascertained. But the Canadian 
carryover at the end of the year, 51 million 
bushels, was larger even than the 45 million 
bushel carryover from the larger crop of 
1923," which brought much lower prices; 
and this fact seems to imply a policy of re- 
stricted sales, at least of the poorer grades.” 


THE CourSE oF Exports 


The seasonal movement of wheat and 
flour exports is seldom the same in any two 
years. Variations in the distribution of 
crops between the Northern and Southern 
Hemispheres, in wheat prices, in dates of 
harvest and rapidity of marketing in both 
importing and exporting areas, and in the 


*See Appendix Table XXIII. 
* See below, pp. 19 f. 


dates of opening and closing of navigation 
on the Great Lakes, all make for noteworthy 
differences. Chart 3, which shows Broom- 


Cuart 3.—INTERNATIONAL SHIPMENTS OF WHEAT 
AND FLouR, WEEKLY FROM AUGUST 1923* 


(Million bushels; 3-week moving average) 
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* Broomhall’s data, from the Corn Trade News. 
hall’s weekly shipments data smoothed 


by a 3-week moving average, illustrates 
the diversity of the export movement in 
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the past four years. There is normally a 
seasonal increase in August-November as 
newly harvested North American crops are 
exported; a decline in November—January 
when lake navigation closes; an increase to 
a February or March peak following har- 
vest in the Southern Hemisphere; and a 
gradual tapering off, interrupted by a minor 
peak in April or May as lake navigation 
opens and Canadian wheat is released. But 
this broadly typical movement is altered 
by particular developments in every year. 
Low prices and poor crop prospects in Eu- 
rope gave rise to exceptionally heavy ship- 
ments in March—June 1924. Sharply rising 
prices restricted exports in November— 
December 1925. Unusually late opening of 
lake navigation caused the spring peak of 
exports to be higher and later than usual in 
1926. 

In 1926-27, however, an extraordinary 
advance and decline in ocean freight rates 
was the cause of the peculiar course of 
exports. The course for the year as a whole 
was profoundly disturbed. Exportation in 
September—November 1926 was abnormally 
restricted, not only because a full quota of 
ships was not available, but also because 
importers bore the incidence of the greatly 
increased cost of transportation and conse- 
quently restricted their purchases. In sub- 
sequent months declining prices encouraged 
importers to make up arrears, and the mid- 
winter movement was both extraordinarily 
heavy and unusually prolonged. In effect, 
a fair proportion of the normal exports of 
the first half year was postponed until the 
second half. 

The course of ocean freight rates on 
wheat, on three important routes, is shown 
in Chart 4. The primary cause of the ex- 
treme fluctuation—on the New York-Liver- 
pool route, an advance of nearly 20 cents a 
bushel in three months—was the British 
coal strike. For some months after the be- 
ginning of the strike on May 1, 1926, rates 
continued at approximately normal levels, 
and disturbances in the movement of wheat 
and flour were too slight to attract marked 
attention. But in September there occurred 
a rush for tonnage to transport coal from 
the United States to Great Britain in antici- 
pation of winter requirements. Rates on 
wheat rose sharply on all routes' as tramp 
steamers ordinarily available for the trans- 


portation of wheat were chartered for the 
movement of coal. The decline began in 
mid-November with the return of British 
miners to work and a slackening of the 


Cuart 4.—OcEAN FREIGHT RATES ON WHEAT FROM 
Various ExporTING CENTERS TO THE UNITED 
Kinepom, WEEKLY FROM AuGusT 1924* 


(U.S. cents per bushel) 
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* Pata are Friday rates from International Crop Report 
and Agricultural Statistics, converted from shillings and 
pence at current rates of exchange. New York—Liverpool 
rates are for parcels in liners; others for cargoes. 


demand for transportation of coal to the 
United Kingdom. On North Atlantic routes 
the decline was as sudden and extensive as 
the advance; and approximately normal 
rates prevailed by January. But since re- 
allocation of tonnage required more time 


*See Appendix Table XXII. 
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on longer routes, transportation charges on 
wheat shipped from Argentina and Aus- 
tralia remained abnormally high for some 
months. The exceptionally large supplies 
of wheat (and of maize in Argentina) re- 
quiring shipment in these countries con- 
tributed toward maintaining rates at high 
levels.? 

With ocean freight rates at discourag- 
ingly high levels, importers sought for wheat 
in near-at-hand sources. As a result, ex- 
ports from Hungary and Jugo-Slavia were 
concentrated in the first four months of the 
year somewhat more heavily than usual; 
and net exports were made from Algeria, 
Tunis, and Poland, though these countries 
were net importers after December.2 The 
advance in ocean freight rates caused losses 
to exporters in several countries (including, 
it is reported, the Canadian Wheat Pool) 
who had made sales for deferred delivery 
abroad without having engaged charters, 
and who were later compelled to pay high 
rates in order to keep their contracts. 

Certain minor features of the movement 
in 1926-27 deserve brief mention. The mid- 
winter rise began earlier than usual, as a 
result of early harvests in both Australia 


+For a more detailed analysis of the causes and 
effects of the advance in ocean freight rates, see WHEAT 
Stupigs, III, 92 f., 152-56, 271 f. 


?See Appendix Table XXI, which shows exports and 
imports of important countries by months. 


3’ The following data in million bushels, summa- 
rized from data of the U.S. Department of Commerce, 
show the quantities of wheat (including flour) ex- 
ported from groups of customs districts for the past 
five years ending June 30: 


1923 1924 1925 1926 19274 

Canadian border and 
NAKOS POLES scree’ c las ive vo 32.6 18.3 56.0 21.3 24.6 
AT ATTIC, CORSE? aces ies 84.8 42.3 84.0 40.9 59.1 
Gulf Coast. encteee. ss ac 63.9 32.1 91.9 12.0 80.5 
Mexican border ....... ale 2D 4 a3 Heal 
Pacificw Coast. sick. see's 39.5 64.7 28.5 325 47.9 
ED OLAN Maree srap ord oars: eva vols 221.9 159.9 260.8 108.0 219.2 


@ Figures for 1927 are preliminary with respect to accu- 
rate distribution to the several customs districts. The figure 
for exports across the Mexican border has not yet been pub- 
lished, and here signifies merely exports not officially allo- 
cated to other customs districts. 

*See Appendix Table XX, which shows exports of 
wheat from the United States by classes. It should be 
observed, however, that accurate year-to-year com- 
parisons of the quantities of the several classes of 
wheat exported are impossible, since so much wheat 
remains unclassified. Exports of durum wheat espe- 
cially are understated. 

5 See Appendix Table XIII. 


®See Appendix Table XIV. 


and Argentina. Up to December these coun- 
tries exported unusually small quantities, 
since the Australian carryover into 1926-27, 
following the small crop of 1925, was very 
small, and the fairly large Argentine carry- 
over consisted chiefly of poor wheat. With 
lake navigation opening on April 18, about 
a week earlier than usual and nearly a 
month earlier than in 1926, the spring peak 
of exports came early, especially by con- 
trast with 1926. The decline in shipments at 
the end of the year was particularly sharp, 
partly because the earlier figures had been 
so high, but partly because heavy arrivals 
coupled with higher prices accompanying 
delayed seeding in the North American 
spring-wheat belt caused importers to re- 
strict their purchases drastically. 

Exports from the United States were ex- 
ceptionally large in August, as a result of 
the early harvesting and rapid marketing 
of winter wheat in the southwest. Exports 
from American gulf ports, largely of hard 
winter wheat, were nearly 70 million bush- 
els larger than in 1925-26, while Pacific 
coast ports handled the largest quantity in 
any one of the past five years except 
1923-24. 

Other noteworthy features of the export 
movement from the United States were the 
small shipments of hard red spring and 
durum wheat as a result of the short crop 
in the northwest, and the unusually large 
exports of soft red winter.t American im- 
ports of Canadian wheat for consumption, 
duty paid, were less than half a million 
bushels, despite the short crop of American 
spring wheat. Imports from Canada for 
milling in bond, 13.2 million bushels, were 
small,° partly because of the abundance of 
hard red winter wheat of excellent quality, 
partly because Canadian wheat of good 
quality was high in price. 

Despite a larger crop in Alberta, the 
movement of Canadian wheat from Van- 
couver was only 40 million bushels as com- 
pared with 59 million in 1925-26, because of 
a more restricted demand from the Orient 
and a shortage of tonnage caused by the 
exceptional demand for ships on Atlantic 
routes. The proportion of Canadian wheat 
shipped overseas from United States ports, 
somewhat over 50 per cent of the total, was 
about as large as usual.® 
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IV. STOCKS AND CARRYOVERS 


A Broap VIEW 


Large additions to the world stocks of 
wheat and flour were made during the crop 
year 1926-27. Carryovers in the principal 
exporting countries and afloat for Europe, 
as summarized in Table 5, show an increase 
of over 50 million bushels. This increase 
reflects chiefly the replenishment of stocks 
abnormally depleted at the close of 1925-26, 
though stocks at the end of 1926-27 were 
apparently somewhat above normal. From 


TABLE 5.—APPROXIMATE CARRYOVERS OF WHEAT IN 
ExpPorTING COUNTRIES AND AFLOAT, 
AvuGustT 1, 1922-27* 


(Million bushels) 


Location 1922 | 1923 | 1924 | 1925 | 1926 | 1927 
United States...... 1S0R1S3a LOT s6a ede 138 
Canadabeenccccac. ae ||, |) zal | Ah |) aks ae 
INGPIMTNITE cobb oo 6e 66a MOON EEOSEINEO el OUslOL 
INTSWEAUNEL 35 456 doo DYE) OR | teh || ake | BW) abl 


Afloat for Europe..| 49| 39 | 42) 383] 389) 46 


319 | 351 | 288 


* Summarized from Appendix Tables XXVI and XXXII; 
includes some estimates, as indicated in notes to these 
tables. United States data as of July 1. 


essentially the same cause—abundant crops 
in exporting countries—a similar but not 
quite so extensive upbuilding of exporters’ 
stocks occurred in 1923-24. In contrast, a 
sharp reduction occurred in 1924-25 as a 
result of short crops and high prices. Large 
variations in carryovers may appear from 
year to year, chiefly but not entirely local- 
ized in North America, where storage 
facilities are furthest developed. Under 
special circumstances these variations are 
significant in their bearing on current analy- 
ses of the world wheat situation. At pres- 
ent (November 1927), for example, students 
and traders are anticipating world crops in 
1927 of much the same size as those of 1926; 
but the fact that much larger initial stocks 
of 1927-28 constitute a bearish element in 
the situation is frequently ignored. 
Unfortunately it is impossible at present 
to secure a more comprehensive compara- 
tive statement of the world carryover than 
that displayed in Table 5. No figures are 
recorded for stocks in China, India, Russia, 


North Africa, and most European countries. 
Hence year-to-year comparisons of world 
stocks cannot be definitive, since neither 
the magnitude of stocks in these areas, nor 
the extent of their variation, nor their tend- 
ency to vary directly or inversely with 
exporters’ stocks, is known. But indirect evi- 
dence suggests that stocks for the world 
as a whole (Asia and Russia disregarded) 
were much as Table 5 suggests—distinctly 
low on August 1 in 1925 and 1926, distinctly 
high on August 1 in 1924 and 1927. 

Somewhat more definite statements are 
possible concerning carryovers into and out 
of 1926-27. Carryovers out were much larger 
than carryovers in, not only in afloat posi- 
tions and in exporting countries (except 
Argentina, where, however, quality was 
much better), but also in the principal im- 
porting countries of Europe. Stocks of im- 
port wheat were apparently considerably 
larger, and of domestic wheat probably no 
smaller. Stocks in Russia were larger at the 
end of the year than at the beginning; only 
in Spain and the Danube basin were they 
notably smaller, and in these countries the 
position was of little significance because 
Spain neither exports nor imports appre- 
ciable quantities of wheat except for im- 
ports in years of bad crops, while stocks in 
the Danube basin were of poor quality in 
both years. On the whole, the enlarge- 
ment of world stocks during 1926-27 was 
more noteworthy than may be inferred 
from the data shown in Table 5. 


OUTWARD CARRYOVERS IN NorTH AMERICA 


Certain special influences apart from the 
general effect of large crops in increasing 
world stocks were operative in particular 
countries. 


The United States carryover out' reached 
138 million bushels as of July 1, 1927, on the 


*Comparisons of total United States carryovers ex- 
cept for 1926 and 1927 cannot be made definitive. Esti- 
mates of stocks in country mills and elevators were 
made on a new basis for 1926 and 1927. Prior to 
July 1, 1925, data on city mill stocks are not available. 
Inclusive and comparable information on United States 
stocks will be available only when the U.S. Depart- 
ment of Agriculture data on commercial visibles, 
begun in August 1926, have been collected for several 
years. For details of our calculation of United States 
stocks, see notes to Appendix Table XXXII. 
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whole apparently about an average figure 
for post-war years, but some 27 million 
bushels above the exceptionally low figure 
for 1926. Stocks in country mills and ele- 
vators were probably the lowest in six years. 
Neither stocks on farms nor commercial 
visibles were notably high, though they ex- 
ceeded the low figures of 1926. The com- 
paratively large total carryover was due 
chiefly to the exceptionally large quantities 
of wheat and flour in the hands of city 
mills—some 63 million bushels as against 
45 million in 1926 and 42 million in 1925. 
Comparisons of city mill stocks are shown 
in Table 6.2 The size of these stocks reflects 


TABLE 6.—SUMMaARY OF City MILL Stocxs 
JUNE 30, 1925-27* 


Item 1925 1926 1927 
Reported stocks of wheat. ..| 32.31 | 35.83 | 52.59 
Of flour as wheat......... 1be(3\ 1466 ie leon 
eo 48.04 | 50.50 | 69.35 

Items included in carryover 
otherwise reported....... 5.60 | 5.52 | 6.44 
Balancers. oe. 42.44 “44.98 62.91 


* Condensed from Appendix Table XXIV. 


the high quality of the winter-wheat crop 
of 1926, and the low levels of premiums for 
protein content throughout the crop year. 
Mills built up their stocks of old-crop wheat 


1 The figure for 1926, and the visibles figure as well, 
probably included some new-crop wheat, and the same 
was perhaps true on July 1, 1927, though to a lesser 
extent. 

2 The figures for city mill stocks on July 1, 1925 and 
1926, were obtained by the Census Bureau from mills 
producing 87.4 per cent of the total flour output of the 
United States as determined by the biennial census of 
1923; on July 1, 1927, from mills producing 90.1 per 
cent of the total output as determined by the census of 
1925. Hitherto it has been our practice to raise the 
city mill stocks figures by the indicated percentages 
in order to secure as complete a statement of stocks 
as possible. But in view of the desirability of present- 
ing a total United States stocks figure including no 
duplications, and the probability that some duplica- 
tion exists between the raised figures and official esti- 
mates of stocks in country mills and elevators, we 
have discontinued the practice. See note to Appendix 
Table XXXII. 


3 See WueatT Srtunies, II, 31. 
*See Appendix Table XXXII. 
5 Agriculture Yearbook, 1923, p. 660. 


®See Appendix Table XXIII. The figures shown in 
this table run slightly higher than the carryover fig- 
ures shown in Table 5 and Appendix Table XXXII. 
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toward the end of the year in view of the 
probabilities that the crop of 1927 would 
prove less satisfactory for milling, and that 
relatively high premiums for protein con- 
tent would prevail. No incentive to build 
up stocks was provided by the relation of 
near to distant futures. Thus the situation 
differed sharply from that at the close of 
1923-24, when the relations of futures prices 
were such as to encourage holding of grain 
by mills.’ 

The size of the reported carryover out 
of 1926-27 reflects upon the accuracy of the 
crop estimate. The sum of dependable fig- 
ures for net exports, seed requirements, 
consumption, and stocks subtracted from 
the figure for supplies available during the 
year, leaves a residual of only 20 million 
bushels for feed and waste. This figure, 
like the figure of 31 million bushels for 
1925-26, appears impossibly low if feed and 
waste amounted to 70-92 million bushels in 
the years 1922-25; and figures for feed and 
waste ought to reach 55-65 million bushels 
for crops ranging from 700 to 800 million, 
if the Department of Agriculture’s estimate 
of the normal use for feed on farms (8.1 per 
cent of the crop) is correct.’ The crops 
of 1922-24 were perhaps slightly overesti- 
mated; those of 1925 and 1926 seem to be 
underestimated. But so long as precise in- 
formation on the use of wheat for feed is 
lacking, precise statements of errors in crop 
estimates cannot be formulated. 

Canadian carryovers,® unlike the Ameri- 
can in some respects, are officially esti- 
mated for all their components, account for 
wheat in all significant positions, and may 
be accepted as reasonably accurate unless 
the control of a large proportion of the crop 
by the Pool has led to difficulties of estima- 
tion. The total carryover reached 50.6 mil- 
lion bushels, exceeding the previous record 
of 45 million after the 474 million bushel 
crop of 1923, and larger than that of last 
year by 15 million bushels. The quantity in 
terminal elevators, 37 million bushels, was 
some 10 million bushels larger than in any 
other year. The evidence suggests that the 
Canadian Pool followed a policy of re- 
stricted sales, especially during the winter 
months, in anticipation of higher prices in 
the spring and/or the crop year 1927-28. It 
is the general view of traders that a policy 
of restriction was followed; there is no 
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doubt in trade circles that the Pool owned 
most of the carryover;! though much of the 
carryover was of poor quality, there is 
every reason to suppose that more wheat 
would have been sold if prices had been 
made more attractive to buyers. Appar- 
ently the Pool’s policy was well advised; 
for, according to the recently issued Di- 
rectors’ Report, some 32 million bushels of 
wheat were sold in August and September 
1927. Presumably these sales brought prices 
higher than prevailed in the winter months. 


SOUTHERN HEMISPHERE STOCKS 


Australian and Argentine stocks have 
never been estimated direcily, either offi- 
cially or unofficially; hence they must be 
calculated by reference to statistics of dis- 
position. For both countries fairly reliable 
estimates of net exports, seed requirements, 
and consumption for food are now avail- 
able; and it is clear that feed and waste is 
a small item in both countries, notably Aus- 
tralia. Our revised estimates for these items 
of disposition, with detailed comments, are 
given in Appendix Table XXXII. 

Independent calculations of all items of 
disposition for Australia yield a figure for 
stocks on August 1, 1927, of 41 million bush- 
els, some 11 million higher than the figure 
for 1926, but not far different from those of 
1922-25. The exportable surplus presum- 
ably amounted to some 18 million bushels, 
of which about 13 had been shipped by 
November 1, 1927. For each year up to 
1926-27, our estimates of stocks, though cal- 
culated as residuals, are consistent with the 
reported volume of exports from August 1 
to December 31, appropriate allowances for 
domestic consumption during these months, 
and the assumption that stocks of old-crop 
wheat on December 31 each year are at a 
fixed minimum of 5 million bushels. Our 
calculations do not call in question the ac- 
curacy of Australian crop estimates during 
the past five years. 


*Some responsible traders firmly believe that the 
carryover in the hands of the Pool was nearer 60 than 
50 million bushels; but the Pool sales in August and 
September of 31.6 million bushels, and the carryover 
into 1927-28 of 7.4 million, imply an August 1 Pool 
carryover of 39 million bushels. See Directors’ Report, 
1926-27, p. 3. 

?See Table 5 and Appendix Table XXVI. 

* See Appendix Table XXI. 


The stocks position in Argentina is more 
difficult to evaluate on account of the poor 
quality of the crop of 1925-26. Unquestion- 
ably more than the usual amount of wheat 
was used for feed and waste in the calendar 
year 1926. Consequently it is necessary to 
estimate this item higher for the past two 
years ending August 1 than for the three 
preceding. Seed requirements per acre 
were presumably also above normal in 
1925-26 from the same cause; and during 
the calendar year 1926 more than the usual 
amount of wheat was required per ton of 
flour milled. With adjustments for these 
factors we are disposed to estimate stocks 
on August 1, 1927, at 61 million bushels as 
compared with 67 million on August 1, 1926. 
But the stocks of 1927 must have contained 
a considerably smaller quantity—perhaps a 
negligible quantity—of poor quality wheat 
than was the case in 1926, for, according to 
reputable millers and traders in Europe, 
the mixing of poor wheat from the 1925 
crop with good wheat from the 1926 crop 
was more extensively practiced throughout 
the year than had been thought possible. 
Hence the Argentine carryover into 1927-28, 
though smaller in quantity than that of 
1926-27, in effect bulked larger as a poten- 
tial source of supply for purchasers. 

Thus in all exporting countries, consid- 
ered not only as a group but separately as 
well, carryovers out of 1926-27 were in fact 
or effect considerably larger than carry- 
overs in. Quantities afloat for Europe were 
also larger;? Broomhall placed the figure at 
46.1 million bushels, the highest since 1922, 
and 7.5 million above the figure for August 
1, 1926. Stocks afloat contained more than 
the usual amount of wheat from the South- 
ern Hemisphere, since July exports from 
North America were unusually small and 
May—July exports from Argentina and Aus- 
tralia were unusually large; the size of the 
afloat figure, indeed, was due chiefly to the 
exceptionally heavy end-year exports from 
the Southern Hemisphere.* 


EUROPEAN STOCKS AND CARRYOVERS 


European stocks consist of both imported 
and domestic wheats, and data are not re- 
ported for either type in most countries. 
Nevertheless certain significant conclusions, 
especially respecting the past two years, 
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may be drawn on the basis of available evi- 
dence, in some part statistical. 

In Great Britain stocks of domestic wheat 
are of minor importance, since the native 
crop provides only about a fifth of the 
wheat consumed annually. Stocks of im- 
port wheat were unquestionably large on 
August 1, 1927. Port stocks were estimated 
at 7.8 million bushels as compared with 4.3 
million on August 1, 1926.1 The figure for 
1927 was about average for recent years. 
But the generally expressed belief of traders 
that millers held large stocks, and the ex- 
ceptionally heavy imports of the last five 
months of the year, lead to the probability 
that the British carryover of import wheat 
was the largest in the past five years except 
on August 1, 1924. 

Carryovers of domestic wheat are of 
major significance in France. Private in- 
vestigators estimated total French supplies 
of old-crop wheat in all positions at 34-37 
million bushels on August 1, 1927.2, Similar 
estimates have not been made for earlier 
years; but observers are agreed that stocks 
have not been so large for some years, and 
that the carryover out of 1925-26 was very 
much smaller. The outward carryover of 
import wheat (including flour) officially re- 
ported in custom-house warehouses was 
also large as compared with the carryover 
in, though in absolute amount the quanti- 
ties are never large.’ The size of the carry- 
over, taken in conjunction with data on 
domestic utilization, supports the inference 
that the crop of 1926 was officially under- 
estimated.* 

Stocks in Antwerp at the end of July, ac- 
cording to the Corn Trade News, were 1,858 
thousand bushels in 1927 as against 558 
thousand in 1926. For other countries sta- 
tistical data are lacking. In Germany the 


*See Appendix Table XXVI. 

2 The estimate of M. Sicot was 34 million, that of the 
Bulletin des Halles, 37 million. 

*The totals for the past four years, in thousand 
bushels as of July 31, were as follows: 1924—1,630; 
1925—1,321; 1926—536; 1927—1,436. 

* See below, p. 44. 

>For example, The Polish Economist, October 1927, 
speaks of Polish stocks of less than a million bushels 
at the end of 1925-26 as large; and at the end of 
1926-27 Polish stocks were reported by the Corn Trade 
News (quoting figures printed in the Ost Express) as 
2.9 million bushels, with 1.2 million in farmers’ hands. 
Spanish stocks, which were probably somewhat smaller 
in August 1927 than in August 1926, ordinarily have 
little significance for the world wheat situation. 
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position was apparently not greatly differ- 
ent at the beginning and end of the crop 
year; domestic stocks were small (as is in- 
dicated by the absence of price quotations 
for native wheat at Berlin in June and July 
of both years), while stocks of import 
wheat were fairly high in both years because 
of heavy imports late in the year. Italy, 
where domestic wheat supplies are of large 
importance, is reported to have had larger 
stocks in 1927 than in 1926; and the infer- 
ence is supported by statements that even 
late in the crop year marketing by farmers 
was so free that native wheat was appre- 
ciably cheaper than imported. Stocks of 
import wheat, however, were perhaps no 
larger in 1927 than in 1926. In the Dan- 
ubian countries, Roumania perhaps ex- 
cepted, supplies were probably smaller in 
August 1927 than in 1926; but available ex- 
port surpluses were of poor quality in both 
years. If the Russian crop estimate is trust- 
worthy, the fairly high stocks at the end of 
1925-26 must have been further increased 
in 1926-27; and consumption and stocks 
alike perhaps approached pre-war levels 
during the past crop year. Central Euro- 
pean countries apparently had small stocks, 
but such is probably the normal condition.® 

On the whole it appears certain that 
European wheat stocks of significance to 
international trade and prices were con- 
siderably larger at the end of the crop year 
than at the beginning, and perhaps—espe- 
cially if Russian stocks are counted—the 
largest in post-war years, not excepting 
1923-24. 


VISIBLE SUPPLIES 


The weekly course of visible supplies 
throughout the year presents certain fea- 
tures of interest and significance. Data for 
the past three years appear in Chart 5, p. 22. 

The course of visibles afloat and in ports 
of the United Kingdom was distinctly pe- 
culiar practically throughout 1926-27. The 
movement each year naturally coincides 
roughly with the course of wheat shipments 
except for a lag of two to four weeks, since 
the volume of wheat afloat depends upon 
the volume of wheat exported. The lag is 
naturally greater in the latter half of the 
year, when shipments from the Southern 
Hemisphere, which are longest afloat, bulk 
largest. As was true of the course of ship- 
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ments, the course of visibles afloat in 1926— 
27 was disturbed by the abnormal develop- 
ments in ocean freight rates. The normal 
peak of November (normal at least in years 
when North American crops are large and 
international trade is heavy) did not ap- 
pear; and visibles in the latter half of the 
year ran exceptionally high for some weeks. 
It is significant to observe, however, that 


crop of 1926-27; for the spring-wheat crop 
appears more largely in the visible than 
does the winter-wheat crop. Another fac- 
tor was the more rapid marketing by 
farmers induced by the higher prices of 
the former year, notably in October and 
November. Farmers were in a much better 
financial position to hold wheat in 1926-27 
than in 1924-25, and were disposed to do so 


Cuartr 5.—VisisLE WHEAT SUPPLIES IN THE UNITED STATES, CANADA, UNITED KINGDOM Ports, AND 
AFLOAT TO EuROPE, WEEKLY FROM AvuGusT 1924* 
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* Data from Price Current-Grain Reporter and Canadian Grain Statistics. 


the peak of visibles in March 1927 was 
much lower than in March 1925, princi- 
pally because Australia, Argentina, and 
India were contributing relatively large ex- 
ports in December—February 1924-25, 

The course of United States visibles 
(Bradstreet’s) was also notably peculiar by 
contrast with 1924-25. Visibles higher in 
1926-27 than in 1925-26 were natural in 
view of the much larger crop. But from 
September 1 to the end of June in 1924~25, 
visibles ran from 5 to 25 million bushels 
higher than in 1926-27, despite crops of 
similar size in the two years.' The explana- 
tion lies largely in the smaller spring-wheat 


in view of prices lower than those of the 
two preceding years. As a consequence re- 
ceipts of wheat at primary markets ran 
lower than in 1924-25 throughout the year, 
especially during November—February;? 
while stocks of wheat on farms and in 
country mills and elevators on March 1 to- 
talled 216 million bushels in 1927 as against 
180 million in 1925. Visibles reached the 
low point of the year toward the end of 


* The official figures are for 864 million bushels in 
1924, 833 in 1926; but the former is probably slightly 
too high, the latter somewhat too low. See above, 
Tay, IG). 

* See Appendix Table XV. 
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June 1927, some weeks earlier than usual. 
Such was also the case in 1926; and July 
receipts at primary markets, 77 million 
bushels in 1926 and 59 million in 1927, were 
relatively heavy in both years. The effec- 
tive though not the actual maturity of the 
wheat crop has apparently been advanced a 
few weeks through increasing use of the 
small harvester-thresher combine. 
Throughout most of the year Canadian 
visibles ran higher in 1926-27 than in the 
preceding year, though the crop of 1926 was 
slightly smaller than that of 1925. In late 
October and November the figures ran 
higher than in any post-war year, reflecting 


on the one hand the retarded export move- 
ment caused by high ocean freight rates, on 
the other the rapid movement from farms 
in response to requests of the Pool that 
members move forward rapidly the large 
quantities of damp wheat. During the sub- 
sequent months of closed navigation visi- 
bles were prevented from rising higher only 
by a relatively heavy movement of wheat 
by rail to the seaboard.? Early closing of 
navigation on December 12 contributed to 
swell the visibles figures in December— 
April; but subsequent to the opening of 
navigation on April 18 a sharper decline 
than usual took place. 


V. WHEAT PRICE MOVEMENTS 


THE LEVEL oF PRICES 


The general level of prices for wheat 
moving in international trade in 1926-27 
was slightly lower than in the two preced- 
ing years, but much higher than in 1923-24, 
the year of lowest prices since the war. 
On the basis of customs returns, importers 
of the United Kingdom—the greatest wheat- 


+By comparison, receipts at primary markets in 
July 1922-25 ranged from 34 to 42 million bushels. 
> During the past four crop years, since Vancouver 
assumed importance as a port of export, shipments of 
wheat from Fort William and Port Arthur by rail 
have been as follows, in million bushels: 
1923-24 ...... 7.9 1925-26 ...... ONT 
1924-25 AO 26=27 Wieden 13.6 
° Figures obtained by dividing values of annual 
wheat imports of the United Kingdom by quantities 
of wheat imported. 


*The series of parcels prices, though by no means 
satisfactory in all respects, may be regarded as the 
best available generalized description of the level and 
course of what may be called international wheat 
prices. Except for different freight charges, other im- 
porting countries presumably pay c.i.f. prices for par- 
ticular sorts of wheat identical with prices paid for 
the same sorts by the United Kingdom. The British 
price misrepresents the international price in so far 
as other importers purchase different sorts of wheat, 
or the same sorts in different proportions. Our com- 
pilation of parcels prices for the United Kingdom 
further provides a description of British import prices 
faulty in so far as the omission of cargo prices, oc- 
casional inclusion of parcels to be shipped and afloat 
as well as spot, and absence of accurate weighting, 
give rise to misrepresentation. Such tests as we have 
been able to make indicate that correction for these 
factors would not yield a greatly different picture. 


> See above, p. 9. 

6 The relations of near and distant futures prices in 
Liverpool during the first half of the year support this 
inference. See below, pp. 27 f., and WHEAT Srupies, III, 
U55it. 


importing country—paid, on the average, 
$1.64 per bushel for wheat from all sources 
in 1926-27, as against $1.70 in 1925-26, $1.77 
in 1924-25, and $1.22 in 1923-242 The same 
fact appears with respect to prices paid for 
parcel lots of wheat in the several British 
ports, as shown in Chart 6 (p. 24). Similar 
relationships in price levels during the past 
four years would presumably be observed 
if data on quantities and values of imports 
could be secured for other importing coun- 
tries. As we have seen, the distribution of 
world crops between exporting and import- 
ing countries dominates price levels in dif- 
ferent years.© In 1923-24, exporting and 
importing countries alike had large crops, 
and prices were low. The reverse was true 
in 1924-25. In 1925-26 Europe had very 
large crops, but exporting countries had 
not. In 1926-27 European crops were 
smaller, but crops in exporting countries 
were enough larger more than to offset the 
reductions in Europe. The international 
level of prices would probably have been 
somewhat lower in 1926-27 except for ex- 
ceptionally high ocean freight rates. In- 
creased costs of transportation were borne 
chiefly by importers, not by exporters;* and 
British parcels prices consequently include 
a large proportion of these increased costs. 
Furthermore, exportable surpluses were 
more tightly held than heretofore, espe- 
cially by contrast with 1923-24. Wheat 
pools controlled larger proportions of the 
Canadian and Australian crops, while farm- 
ers in the United States were in a more 
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favorable financial position; and European 
countries were better able to buy. The un- 
usual delay to spring-wheat planting in 
North America in 1927 raised the price level 
of 1926-27 fortuitously. Had similar con- 
ditions prevailed in these two years price 
levels presumably would not have shown 
such wide discrepancies. 


because Canada had crops of similar size in 
the two years. A short crop in the United 
States in 1925-26 kept American prices rela- 
tively high in that year, and in 1926-27 in- 
ternational prices were kept relatively high 
by the freight situation. A further illustra- 
tion appears in the relatively low Canadian 
prices of 1923-24 following the huge crop 


Cuarr 6..— WEEKLY AVERAGE CASH PRICES OF ALL CLASSES AND GRADES OF WHEAT IN FIvE PRINCIPAL 
Unirep Stares Markets, oF No. 1 ManrropA NORTHERN IN WINNIPEG, AND OF SALES OF 
PARCELS OF ALL CLASSES OF WHEAT IN UNITED KINGpoM, FROM JANUARY 1923* 


(U.S. dollars per bushel; 3-week moving average; logarithmic vertical scale) 
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London Grain, Seed and Oil Reporter. 
week in January 1927. 


The prices of wheat sold in exporting 
countries, however, do not remain from 
year to year in precisely the same relation- 
ship to international prices. In a broad 
view, as appears from Chart 6, international 
prices and prices in the great exporting 
countries ordinarily move in the same gen- 
eral direction from month to month and 
from year to‘’year. But year-to-year changes 
in levels may be much greater in one coun- 
try than in another or than in international 
price levels. Thus United States weighted 
average prices in 1926-27 ran further be- 
low prices in 1925-26 than did Canadian 
prices of No. 1 Northern; and Canadian 
prices ran somewhat further below than did 
international. The “normal” shift in levels, 
so to speak, occurred in Canadian prices, 


United States prices are weekly weighted averages from six markets since the first 


of 1923, and the relatively high prices in 
1924-25 following the short crop of 1924. 
International wheat price levels are ordi- 
narily of some significance in European im- 
porting countries, since, as in exporting 
countries, domestic wheat prices move, 
though by no means closely, with the inter- 
national. Yet significant exceptions appear. 
French millers paid not less, but much more 
per bushel for French wheat in 1926-27 than 
in 1925-26, and somewhat more than in 
1924-25. In 1925-26 the large crop and 
negligible import requirements kept prices 
below the international price level and ren- 
dered the tariff ineffective; but in 1926-27 
the exceptionally short crop of 1926-27 re- 
versed the situation. Nor was 1926-27 a 
year of comparatively low prices for do- 
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mestic wheats in Italy and Germany, where 
crops were sufficiently small to permit the 
enhancement of prices behind high tariffs. 

The price of British import wheat as 
shown in Chart 6 is, of course, an average 
price—approximately the center of a rather 
wide range of prices for specific types and 
grades of wheat. There is a considerable 
degree of change, both from month to 
month and from year to year, in the posi- 
tions which particular types of wheat oc- 
cupy, relative to other types, within this 
range of prices. Usually No. 1 Northern 
Manitoba and Australian wheats command 
the highest prices because of their intrinsic 
value for milling purposes. Throughout 
1926-27 prices for the several types of wheat 
ran closely together; there was no such di- 
vergency as appeared with respect to Ar- 
gentine wheat in 1925-26, when poor quality 
resulted in a heavy discount at Liverpool. 
From February 1927 to the end of the year, 
however, No. 1 Northern Manitoba sold at 
an unusually high premiuin because this 
grade, in short supply in the Canadian crop 
of 1926, was relatively scarce compared 
with other varieties. No. 3 Northern Mani- 
toba, on the other hand, sold at lower prices 
even than No. 2 Winter and Rosafé wheats 
during parts of March and April.” 


THE GENERAL COURSE OF PRICES 


Comparative stability was the outstand- 
ing feature of the course of prices in 1926— 
27. The major fluctuations of wheat prices 


1See Appendix Table XXIX for monthly prices of 
native wheats in European countries during the past 
three years. 

2For the price comparisons on which this para- 
graph is based, see Appendix Table XXVIII, and charts 
in Wueat Srupies, II, 42, and III, 116. 

A small beginning was made in futures trading at 
Melbourne, Australia, in 1926-27, but its success re- 
mains to be seen. The Seattle futures market has be- 
come established. Another development in 1926-27 
was the institution of a March future in Chicago. 
Trading in futures on the New York Produce Ex- 
change, instituted in 1926, has been of smaller volume 
than was hoped for. 

4The average daily volume of futures trading on 
United States markets was 42 million bushels in 
1926-27, as against 61 in 1925-26, 63 in 1924-25, and 
24 in 1923-24. See Appendix Table XXX. 

5 The sharpest break during November occurred in 
the three days following appearance on November 10 
of the Canadian official estimate of a crop of 406 mil- 
lion bushels. The previous estimate (September 10) 
had been 399 million; but many traders expected the 
November estimate to be smaller rather than larger. 


during 1926-27 are shown in their broad 
outlines in Chart 6, and in greater detail by 
daily quotations of futures prices in the 
world’s leading markets in Chart 7 (p. 26). 
Fluctuations were much less extensive than 
in 1924-25 and 1925-26, and on the whole 
not greater than in 1923-24 (except for the 
advance in Liverpool due to the freight situ- 
ation). During 1926-27, as we have seen, 
there were no outstanding reversals in pros- 
pects for 1926 crops. Crops which promised 
well fulfilled expectations; minor disap- 
pointments in Europe were offset by minor 
improvements elsewhere; conspicuous un- 
certainties in the crop situation were not 
present until the end of the year; and the 
international position was continuously 
fairly easy. Speculation—certainly in the 
United States, and presumably elsewhere— 
was at a much lower level than in the two 
preceding years, though higher than in 
1923-24.4 

In a broad view, prices in all markets de- 
clined throughout August until early Sep- 
tember; rose sharply until about October 
22; and declined sharply in November. The 
course from December to April was com- 
paratively stable in all markets, but signifi- 
cant differences appear as different markets 
and different price series are considered. A 
marked increase in May culminated about 
the 28th of the month, followed by a decline 
to sightly lower levels in June and July. 

The decline in August 1926 was due in 
part to unexpectedly good threshing returns 
in the United States winter-wheat belt and 
large marketings accompanied by increas- 
ing visible supplies; in part to the breaking 
of the drought in Canada and increasingly 
good prospects in that country. After Sep- 
tember 4 unfavorable threshing weather in 
Canada and Europe combined with reduc- 
tions in European crop estimates and re- 
stricted marketing after October in the 
United States to cause an advance, which 
was accelerated after mid-September by the 
advance in ocean freight rates. The latter 
influence had its major effect on Liverpool 
prices, but prices in Chicago and Winnipeg 
moved in sympathy. Reports of frost in Ar- 
gentina contributed to the October advance 
a few days before the 22nd of the month. 
The November decline was due predomi- 
nantly to confirmation of a crop of large 
size if not of excellent quality in Canada,° 
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and to increasing certainty that Southern 
Hemisphere crops would prove large, that 
ocean freight rates would decline, and that 
Danubian and Russian exports would not 
disappoint reasonable expectations. 
Throughout the winter months, Decem- 
ber—April, prices in different markets and 
of different sorts, in the absence of note- 
worthy changes in crop prospects, did not 
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prices alike came also at about January A, 
but thereafter a gradual advance occurred. 
But in Liverpool futures prices were within 
a cent as low on March 23 as on January 4; 
the May future in Chicago from late March 
to late April was lower than on January ase 
cash prices in the United States reached 
their low points in March and April;’ 
British parcels prices were also lower in 


Cuartr 7.—DAILY CLOSING PRICES OF PRINCIPAL WHEAT FuTURES IN Four LEADING MARKETS, 
Avuaust—JuLy 1926-27* 
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* Data from Chicago Journal of Commerce and Daily Trade Bulletin, Chicago. 


fluctuate together. The year’s low point for 
futures in Buenos Aires ($1.21 per bushel) 
was reached on January 4 with the advent 
of the new crop; for a month prices ad- 
vanced slightly, to remain at a level of 
$1.28-$1.30 from February to late April. 
January was the month of lowest cash 
prices in Buenos Aires.t In Winnipeg the 
year’s low point for May future and cash 


*For Barletta wheat. See Appendix Table XXVIII. 
? See Chart 6, p. 24, and Chart 8, p. 28. 
® See Appendix Table XXVIII. 


late March and April than at any other time 
during the year; and Australian export 
prices were lowest in March.? Hence the 
course of “world” prices during these 
months cannot be described without quali- 
fication; special conditions in particular 
countries, too numerous to receive detailed 
consideration here, made for diverse price 
movements in the absence of striking 
changes in the international position. 
Broadly speaking, however, one may say 
that a lower level of wheat prices prevailed 
in December—April than in the latter part 
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of November. Our expectations, expressed 
in December 1926, were fully borne out with 
respect to international cash prices, if not 
with respect to futures prices. 

The comparative firmness of United 
States prices in December-February and 
of Winnipeg prices in January—April 
merits brief comment. In the United States 
there is normally a seasonal upswing in 
mid-winter, and in part the relative firm- 
ness of prices was presumably due to this 
movement. But the exportation of enormous 
quantities of wheat prior to December 1, 
and relatively slow marketing of so large a 
crop, caused an approach to a domestic 
basis for prices and deferred the decline 
until March. The bullish attitude of many 
American traders may have been a con- 
tributing cause.t The upward course of 
prices in Winnipeg after the first of Jan- 
uary was perhaps in part a seasonal move- 
ment also. But the evidence suggests that 
crafty merchandising by the Pool com- 
bined with an effective shortage of wheat 
of superior grades was partly responsible. 
A Winnipeg price series in which sales of 
wheat grading below No. 3 Northern were 
given appropriate weighting might fail to 
reflect the upward movement distinctly 
shown by prices of wheat futures and of 
Nos. 1 and 3 Northern. ° 

Crop prospects for 1927 were responsible 
for rising prices in all markets during May 
and the latter part of April as well. In the 
United States, the seeding of spring wheat 
was delayed by excessive rainfall—in some 
localities until the end of May, fully a 
month later than usual—and unseasonable 
frosts and deterioration from other causes 
occurred in the southwestern winter-wheat 
belt. In Argentina a long-continued drought 
hampered the sowing of winter wheat; and, 
as appears from Chart 7, futures prices rose 
much more sharply at Buenos Aires than 
elsewhere in the first week of May. The 
May advance in prices was naturally the 
most extensive in Winnipeg; for in Canada 
the sowing of spring wheat—a more sig- 
nificant operation in that country than in 
the United States on account of the shorter 
growing season—was delayed even further 


1See WueEarT Srupies, III, 284. 
2 See ibid., III, 143, 282 f. 
® See chart in ibid., III, 112. 


than in the United States. The spring was 
late; a snowstorm occurred on May 2 and 3; 
and heavy rains hindered operations 
throughout the month. A revival of specu- 
lative activity, and continued heavy pur- 
chases of wheat by European importers, 
were contributing factors.” 

The high prices of late May could not be 
maintained in the face of better weather in 
North America and Argentina. It became 
increasingly clear that wheat acreage for 
1927 would not fall so low as had been 
expected. The significance of abundant sub- 
soil moisture for spring wheat in North 
America was increasingly recognized. Eu- 
ropean purchasers, faced for the first time 
in the course of the year with arrivals 
heavier than could be absorbed by millers, 
largely withdrew from the market. Never- 
theless uncertainties in North American 
prospects for spring wheat incident te the 
late seeding and danger of rust, coupled 
with mediocre prospects in Europe, main- 
tained prices at a level some 10-15 cents 
higher in June and July than had prevailed 
in March and April. 


RELATIONS OF NEAR AND DISTANT FUTURES 


The relationships of near and distant fu- 
tures in various markets were in a few in- 
stances peculiar in 1926-27. In Liverpool, 
during the first few months of the year, 
October and December futures ordinarily 
carry a high premium over the May when 
the international position is immediately 
tight but expected to become easier. Such 
was the case in October-December both in 
1925-26° and in 1926-27, but for different 
reasons. In the former period the interna- 
tional position was tight because available 
exportable surpluses were small; in the lat- 
ter period high ocean freight rates were 
responsible. Furthermore, the premium of 
October and December futures prices over 
the May was considerably larger in 1926-27 
than in 1925-26. British traders expected 
British prices to rule lower in the spring 
than in October-December not so much be- 
cause larger supplies would be available as 
because c.i.f. prices promised to be lower 
when ocean freight rates fell to normal 
levels. The increasing spread between Oc- 
tober and May futures prices in September 
and October, taken in conjunction with the 
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fact that May futures prices moved simi- 
larly in Liverpool, Chicago, and Winnipeg, 
argues that British (and presumably con- 
tinental) importers rather than exporters 
bore chiefly the increased cost of transpor- 
tation caused by the advance in ocean 
freight rates.1 The Liverpool March future 
closed well above the May, since arrivals of 
wheat, though large, had been readily ab- 
sorbed; but the May closed practically with 
the July as cash wheat became plentiful fol- 
lowing heavy imports and slower absorp- 
tion of arrivals. 

In Chicago the relationships of near and 
distant futures were on the whole normal; 
there were no reversed carrying charges 
such as prevailed in 1925-26,’ and closing 
operations were quiet except for breaks in 
both May and July prices at the close. In 
Winnipeg the only notable feature was the 
slightly increasing spread of May and July 
prices over October during the latter half 
of the year, probably a result of shortage of 
deliverable grades from the crop of 1926. 
In Buenos Aires the December future be- 
came a new-crop rather than an old-crop 
future on prospects of an early harvest, and 
closed below the February. 


UNITED STATES CASH PRICES 


The cash prices of representative wheats 
in the United States stood in markedly dif- 
ferent relationships to one another in 1926- 
27 and 1925-26. Price comparisons for 
1926-27 are shown in Chart 8. With short 
crops in the United States and in Italy and 
North Africa as well, durum wheat com- 
manded a high premium over other va- 
rieties practically throughout the year. In 
1925-26 a relatively large crop had given 
rise to an equally striking discount. No. 1 
Dark Northern was 10 cents or more per 
bushel dearer than hard red or soft red 
winter wheats. The premium would un- 
doubtedly have been higher had not the ex- 
cellent quality of hard red winter made 
substitution for hard red spring feasible to 
a high degree. Soft red winter wheat failed 
to secure the premiums prevalent in 1925— 
26, when the crop was much smaller. The 
prices of hard and soft red winter moved 
closely together except in August and Sep- 


*See further Wuear Srupies, III, 155. 
2 See WueEaT Srunies, III, 114. 
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tember 1926, when wet harvesting weather 
east of the Mississippi established a small 
premium on soft red wheat; and in June 
and July 1927, when crop prospects east of 
the Mississippi were. comparatively poor. 
No. 1 Dark Northern was at the highest pre- 
mium for the year in August 1926, before 
the new crop was harvested; and again in 
July 1927, because the new crop of winter 
wheat then beginning to come to market 
compared less favorably with spring wheat 
than did the crop of 1926. 


Cuart 8.—WEEKLY AVERAGE CASH PRICES OF TyYPI- 
CAL WHEATS IN UNITED STATES MARKETS, 
AuGust—JuLy 1926—27* 
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*No. 2 Red Winter at St. Louis, No. 2 Hard Winter at 
Kansas City, No. 1 Dark Northern Spring and No. 2 Amber 
Durum at Minneapolis. Data from Crops and Markets. 


Roughly comparable grades of Canadian 
and American spring wheats sold at prices 
considerably less divergent in 1926-27 than 
in 1925-26. As judged by monthly average 
cash prices, No. 1 Dark Northern at Minne- 
apolis sold at prices no more than 25 cents 
per bushel higher than No. 3 Northern 
Manitoba at Winnipeg during 1926-27. The 
difference was less than the tariff of 42 
cents; hence importation of Canadian wheat 
for domestic consumption over the tariff 
wall could not be undertaken with profit. In 
1925-26 the margin in favor of American 
wheat reached 39 cents in October and re- 
mained higher than in 1926-27 throughout 
the year, and at times the margin was so 
great that imports were feasible. The com- 
parison is of interest chiefly because Ameri- 
can hard spring wheat, though definitively 
on a domestic basis in 1925-26, was nearly 
so in 1926-27 as well because of the smaller 
crop. Had not hard red winter wheat 
proved substitutable in a high degree, 
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1926-27 might have perhaps proved another 
year of wide price margins between No. 1 
Dark Northern at Minneapolis and No. 3 
Northern at Winnipeg; and No. 1 Dark 
Northern might again have sold at Minne- 
apolis for prices quite as high as the prices 
of No. 3 Northern at Liverpool. 


EUROPEAN Prices OF NATIVE WHEATS 


It is impossible in limited space ade- 
quately to discuss differences in either the 
level or the course of prices of domestic 
wheat in European countries. For many 
countries neither satisfactory price series 
nor adequate data to explain movements 
are available, and prices in each country 
are naturally affected by influences not op- 
erative elsewhere. The following figures, 
monthly average cash prices (January and 
May 1927) for domestic wheat in various 
European countries and for British par- 
cels, expressed in United States dollars, 
serve roughly to illustrate the diversity of 
price levels and movements.! 


January May 
IBritishwpaneels 5 oe oe $1.58 $1.63 
Gnreatebritaine . 4565. .6% 1195) 1.58 
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Romimaniaee ne as 6. a. es aah? ila 


@ March, not January. 


Italian native wheat sold at higher prices 
than in any other country during 1926-27, 
despite a crop of large size. The high tar- 
iff (7.50 gold lire per quintal, equivalent to 
about 39 cents per bushel) was effective, 
and slow marketing by farmers throughout 
most of the year enhanced its effectiveness. 
Similarly high prices had prevailed in 1925— 
26 under similar circumstances. In contrast, 
French prices, next highest to the Italian 
in 1926-27 as a result of a small crop and 


1For sources of data on British parcels, see note to 
Chart 6, p. 24; on English, Italian, French, aud Ger- 
man prices, see Appendix Table XXIX. Polish price 
quotations have been secured from the Polish Econo- 
mist; Hungarian, from Magyarorszag (Budapest) ; and 
Roumanian, from L’Economiste Roumaine. 

2 Total suspension of the duty of 18.2 francs was in 
effect from July 3 to August 20; from August 20 to 
October 18 the duty was fully effective; from Octo- 
ber 18 to January 1 a partial suspension of 8 francs 
was permitted; thereafter the full rate was again ef- 
fective. 


tariff protection,’ had run relatively much 
lower in 1925-26 on account of a large crop. 
German prices in 1926-27 were also high, 
especially toward the end of the year as do- 
mestic supplies were exhausted. Through- 
out most of the year prices were well above 
the level of 1925-26, principally on account 
of the smaller crop. In Great Britain do- 
mestic wheat sold close to the international 
cash price level except in August 1926 and 
June and July 1927, months when the level 
is seasonally high before new-crop wheat is 
available. Aside from disturbances caused 
by special seasonal influences in particular 
countries, the course of domestic wheat 
prices in the four great importing countries 
followed roughly the course of international 
prices; for the most part, the highest prices 
of the year were reached in November and 
May. In Italy and France a notable decline 
occurred from May to July, in part in ac- 
cord with the international movement and 
the advent of new crops, but in part as a 
result of heavy marketings of accumula- 
tions of old-crop wheat. No such decline 
occurred in Great Britain and Germany, 
since stocks were exhausted and the new 
crop was farther from harvest. 

Hungarian prices apparently followed the 
international movement, and at about the 
same level. In Roumania, however, the poor 
quality of the crop of 1926 kept prices very 
low—perhaps the lowest in Europe. Prices 
ruled low in Poland early in the year and 
permitted small exports; but increasingly 
clear evidence of deficient supplies caused 
a practically uninterrupted rise, amounting 
to about 30 cents per bushel, between early 
November and early May. 


RETURNS TO WHEAT GROWERS 


Since farm prices of wheat in 1926-27 
presumably varied from country to country 
in much the same manner as cash prices, 
returns to wheat growers must also have 
varied widely from country to country. On 
the whole, however, 1926-27 was a reason- 
ably prosperous year for producers. With 
the world wheat crop ex-Russia of about 
the same size as in 1925-26, prices were but 
little lower, and costs of production can 
hardly have changed substantially. But in 
the absence of reliable data on farm prices 
and costs for most countries, little can be 
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said with assurance. By contrast with 1922- 
23 and 1923-24, wheat production has been 
distinctly more profitable in practically all 
countries during the succeeding three years. 
The year 1926-27, however, does not stand 
out as exceptional among these three. 

In the United Kingdom, changes in prices 
and in crops have apparently resulted in 
about the same gross returns to farmers in 
each of the past three years. Italian farm- 
ers, with a comparatively small crop and 
without tariff protection, had their lowest 
gross returns in 1924-25. French farmers 
obtained the highest returns in 1924—25, the 
lowest in 1926-27 on account of a short 
crop. In Germany, gross returns were 
highest in 1925-26, lowest in 1924-25. Aus- 
tralian farmers had a better year in 1926-27 
than in 1925-26, because the crop was a 
third larger while prices were not enough 
lower to offset the advantage; but the still 
larger crop, higher prices, and larger yield 
per acre made 1924-25 the best year of the 
three. A large crop of good quality rendered 
1926-27 a distinctly good year in Argentina, 
especially by contrast with 1925-26, when 
the crop was smaller and much wheat sold 
at a heavy discount for poor quality. In all 
of these countries, however, conditions na- 
turally varied from region to region; and 
appropriate allowances for changes in costs 
and for the seasonal course of farm mar- 
keting might alter relationships somewhat. 

More specific conclusions may be drawn 
with respect to the United States and Can- 
ada. On the basis of weighted annual aver- 
age farm prices, which appear in Table 7, 
and official crop estimates, the value of the 
United States crop of 1926 was 1,024 million 
dollars, as compared with 988 million for 
the crop of 1925, and 1,106 million for the 
crop of 1924. If the crops of 1925 and 1926 
were, as we believe, underestimated, gross 
values were much the same in the past two 
years and nearer to the figures for 1924-25 
than would otherwise appear. Of the three 
years, however, 1924-25 was distinctly the 
most profitable; for comparatively low acre- 
age’ made for comparatively low total cost 


*See Appendix Table I. 


*It must be remembered that No. 1 Dark Northern 
commanded very high premiums in July and August 
1926, before the new crop was harvested. For the crop 
year August—July prices of No. 1 Dark Northern ay- 
eraged lower than for the crop year July—June. 


of production while prices were compara- 
tively high. Net returns to growers were 
smaller in 1925-26, in spite of high farm 
prices, because the crop was much smaller 
and gross costs were larger. In 1926-27, de- 
spite a large crop, lower prices and in- 
creased gross costs due to a larger acreage 
made net returns the smallest of the past 
three years. But wheat growing was ap- 
parently regarded as remunerative by pro- 
ducers. The intentions of farmers, expressed 


TABLE 7.—ANNUAL WEIGHTED AVERAGE WHEAT 
PRICES IN THE UNITED STATES, 1920—27* 


(Dollars per bushel) 


No. 1 No. 2 

No. 2 Dark Amber 
Crop year Farm (|No.2 Red| Hard Northern} Durum 
July—June price |St. Louis| Kansas Minne- Minne- 
City apolis apolis 

1920-012 were seelce 2215 1.83 2.01 2.00 
1921-22....) 1.04 1 oP-7/ 1.20 1.48 1.19 
IPA Pcs66 .98 eal ite 1.26 1.07 
1B SAN eere 92 atl 1.05 1.24 1.06 
1924-9 Seis eles 1.59 ila} 1.58 1.56 
1925-26. ele 40 1.69 1.63 1.65 1.44 
1926-27... 17234 137% 1.35 Thea! 1165s 

Average 

1909-14.... 89 1.00 -95 99° -89° 
19D1= 9 Greene 4. 1-37 1.28 1.44 1.26 


* Data of U.S. Department of Agriculture. 

4 Preliminary. 

>No. 1 Northern, which commonly sells from 3 to 5 per 
cent under No. 1 Dark Northern. The latter was not quoted 
prior to August 1, 1917. 

¢No. 2 Durum. 


on August 1, 1927, to increase sowings of 
winter-wheat acreage for the crop of 1928 
by 13.7 per cent over the acreage sown for 
the crop of 1927, may presumably be re- 
garded as a reliable indication of at least 
relatively good profits in wheat production. 

Growers of spring wheat were in a rela- 
tively unfavorable position in 1926-27. The 
prices of No. 1 Dark Northern wheat at 
Minneapolis were fairly low;? and more 
favorable prices for durum wheat could not 
have offset the disadvantages of a short 
crop of hard spring. For this development 
the excellent quality of hard winter wheat, 
which permitted extensive substitution, was 
chiefly responsible. Growers of hard red 
winter wheat perhaps fared better even 
than in 1924-25, since the crop of 1926 
(especially if allowances are made for offi- 
cial underestimates) was larger. Heavy 
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marketing in July and August 1926 by 
winter-wheat producers apparently proved 
about as remunerative as would have been 
the case with delayed marketing, carrying 
charges considered.! 

Canadian farmers apparently enjoyed 
another profitable year as a result of a 
large crop and good prices. The average 
farm price was officially estimated at $1.09, 
as compared with $1.12 for 1925-26 and 
$1.22 for 1924-25. With allowances for of- 
ficial underestimates of crop production, 
farm values were about 340 million dollars 
in 1924-25, 490 million in 1925-26, and 460 
million in 1926-27. The year 1926-27, how- 
ever, compares somewhat less favorably 
with 1925-26 because the acreage was some 
1.0 million acres larger; but it was unques- 
tionably the most prosperous year since 
1920-21, with the exception of 1925-26. 


THE INFLUENCE OF THE CANADIAN Poon 
ON PRICES? 


We are of the general opinion® that the 
ways are few through which a wheat grow- 
ers’ co-operative association can increase 
the returns of its members. It is improbable 
that the Canadian Pool can handle wheat 
domestically, and in the export trade, more 
efficiently and more economically thai mid- 
dlemen. It is difficult to see wherein the 
increase in scale of operation, beyond a 
certain point, affords opportunity for econ- 
omies. It is hardly probable that the Pool 
can make more money out of mixing than 
do line elevator companies. It is unlikely 
that a pool could store and insure the carry- 
over more cheaply than do line elevators. 


1 Official estimates of wheat prices received by pro- 
ducers on the 15th of the month were as follows for 
1926-27, in cents per bushel: 


ALL Voremiet eiaks, ole aren 127.7 Jat. cei 122.2 
PARIS Sp Age vice @cacehae 125.1 Keb, ij cteeciser es 122.8 
NGI © scicaneacrenerse aly py/ MAT rc cacealersceisrn ere 120.9 
Octave Fe sg a6 w sin 121.4 7M ON Pee Ging Od OO ili eP 
IN OM icnceteane aie ee erararee 123.6 Ma yisear sacs soins 123.2 
BYE Oh aspeoannecien SOMA 122.8 Abb oleae ose ceo dao 130.1 


In Kansas, Oklahoma, and Texas, however, farm prices 
were slightly lower in July-September than in subse- 
quent months until April. 

2 We feel that it is necessary to qualify all discus- 
sion of the marketing of Canadian wheat by the Pool 
with the statement that objective appraisal by any 
outside agency is rendered difficult and hazardous by 
the secrecy surrounding the affairs of the Pool, the 
Winnipeg Grain Exchange, and the line elevator com- 
panies. 

°Cf, Wueat Srupies, January 1926, II, No. ae 


Most of the items in handling grain—clean- 
ing, drying, elevation, storage, interest, and 
insurance—are the same for everyone and 
many of them are legally regulated. The 
Canadian Pool does not hedge receipts, and 
this may tend to the commercial disad- 
vantage of its members, since the hedging 
accounts of line elevators are usually prof- 
itable. Merely to transfer to growers the 
net profits of line elevators, would hardly 
make the organization of a co-operative as- 
sociation worth while. There is much loose 
talk about securing for growers the profits 
of grain speculators; but no one knows any- 
thing about the profits or losses of specula- 
tion. The maintenance of grain exchanges 
constitutes an item of expense in the grain 
business. This has a bearing only with the 
implication that co-operative marketing of 
wheat might dispense with grain exchanges; 
but the course of events in Canada has 
demonstrated that the grain exchange is in- 
dispensable to the Pool. Imaginary gains 
through so-called orderly marketing, in the 
sense of even distribution over the year, 
may be disregarded, since the Canadian 
Pool does not pretend to follow this policy. 
It is possible for the Pool to look farther 
afield for export markets than commercial 
exporters are in the habit of doing, but it is 
by no means clear how far the results would 
justify the effort. 

The major opportunity for the Pool sen- 
sibly to increase the returns of growers 
(disregarding restriction of acreage) is by 
elevation of price to purchasers through 
centralized marketing, indirectly by mod- 
erating seasonal fiuctuations and directly 
by semi-monopolistic operations. We in- 
cline to the inference that during the past 
year the Pool has accomplished something 
in both respects. But this cannot be proved, 
in part because the Pool does not release 
the data necessary to undertake the dem- 
onstration. 

We infer that the Pool policy of selling 
futures in midsummer for delivery in Octo- 
ber-December has some tendency toward 
stabilizing prices in the summer and autumn 
to the extent of moderating the seasonal 
course of prices. Little cash wheat appears 
on the market during the summer. Appar- 
ently, the Pool has sold a considerable vol- 
ume of futures at this time; the amount is 
unknown, because both the Pool and the 
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Canadian Grain Exchange practice secrecy 
in their affairs. The Pool can afford to sell 
futures in this manner, as a speculator 
could not, because through the receipts from 
members the Pool is certain to have wheat 
with which to make delivery on the con- 
tracts. During October-December the Pool 
delivers against its contracts, instead of 
placing the corresponding amount of wheat 
on the cash market. The net tendency of 
the double transaction, under favorable cir- 
cumstances and with skilful management, 
seems to be a net improvement of the price. 
In 1926-27 conditions were favorable to the 
success of this policy, for the Canadian crop 
improved after July and the trend of world 
prices was downward. Whether this pol- 
icy would be successful in the event of a 
marked deterioration of the crop may be 
doubted. In one way the transaction is 
equivalent to hedging receipts; but in most 
years it is probably better for the Pool to 
sell futures gradually during the summer, 
at least to some extent, than to sell them 
heavily with receipts in the autumn. 

The centralized marketing policy of the 
Pool has been gradually extended to in- 
clude the presence of representatives in 
numerous international markets. It is Pool 
policy never to force the sale of wheat and 
wherever possible to sell to millers on qual- 
ity. It is possible to point. out instances in 
which the Pool has sold wheat abroad at 
cut prices; but over the year, these instances 
are presumably the exception rather than 
the rule. Grain importers of Great Britain 
have become second-rate figures, so far as 
the Canadian trade is concerned. Not only 
does the Pool sell direct to millers, but in 
consequence of direct purchases from the 
Pool, English millers often find themselves 
in possession of more grain than they re- 
quire at the time, and in selling this they 
become grain dealers, a new function for 
millers there and one highly distasteful to 
the established grain trade. When the Pool 
puts aside the grain importers of Great 
Britain by selling directly to millers, the 
traders retaliate by playing against the Ca- 
nadian wheat the wheats of other countries, 
particularly those of the Southern Hemi- 
sphere. European importers and millers 
have the impression that the Pool has made 
Canadian wheat more expensive, and this 
despite the fact that the Pool has occasion- 


ally cut prices in a conspicuous manner. 
The policy of the Pool of selling direct to 
European millers has favored the grinding 
of Canadian wheat in Europe, as against the 
export of Canadian flour to Europe. 

If the Pool has not increased the weighted 
price in the way suggested, we find little 
reason to infer that it has done so at all. In 
terms of figures, the whole subject is still in 
the dark. The Pool has this year published 
an audited report for the first time; but it 
is incomplete and lacking in the pertinent 
details requisite to critical analysis. It has 
yearly issued statements of average prices 
paid for No. 1, basis Fort William, with ad- 
justments for carrying charge, operating 
costs, elevator services, and reserve. The 
line elevators do not publish reports of 
their business. The result is that an ap- 
praisal of the effect of Pool marketing on 
price simmers down to inferences. 

During the past three years the average 
Pool price has declined continuously from 
166 to 145 to 142 cents a bushel, basis No. 1 
Manitoba Northern at Fort William.’ This, 
of course, means nothing unless shown to 
be out of line with world price of wheat. 
Nor is the decline inconsistent with the view 
that the Pool has accomplished something 
in the upward direction, since without it the 
decline might have been greater. To com- 
pare the declared Pool price with the arith- 
metic mean of the closing prices of No. 1 
Manitoba Northern on the Winnipeg mar- 
ket, or to contrast the straight line of the 
Pool average price with the curve of clos- 
ing prices, is not conclusive. If the Pool 
and the line elevators would both issue re- 
ports of actual grain bought and prices 
paid, the truth would come out. 

It has been a misguided propaganda on 
the part of the Pool to claim that members 
would receive more for their wheat than 
non-members would obtain from line ele- 
vators. Judged by theory and practice in 
co-operative marketing, just the opposite 
would be expected. Everything that the 
Pool might do to improve the price of 
wheat would apply to non-member wheat, 
while the special expenses of the Pool 
would rest only on members. The non- 
member stands under the umbrella of the 


*The Pool is reported to have handled 80 milli 
bushels of the crop of 1924, 212 million of the crane 
1925, and 210 million of the crop of 1926. 
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Pool when it is raining, and stands out in 
good weather. It is not to be expected that 
the management of the Pool would be rela- 
tively better than the management of the 
grain companies that survive Pool compe- 
tition, since these would be the line ele- 
vators with best management and capital 
structure. Under these circumstances, mem- 
bers of the Canadian Pool ought not to 
expect as much for their wheat as would be 
received by non-members, judged in aver- 
ages. How large a difference should exist 
is another matter and one that cannot be 
gone into for lack of data. 

We have felt tempted to make a compari- 
son of the Pool price with a weighted price. 
If line elevators made no purchases in the 
country, then Winnipeg receipts would cor- 
respond to the sales of the day. This of 
course is not true; but it does not seem to 
do violence to a reasonable interpretation 
of affairs to regard the receipts of the day 
in Winnipeg as corresponding to wheat sold 
at the price of the day in Winnipeg. The 
Pool has announced as an average price of 
No. 1, basis Fort William, for the last crop, 
142 cents. We have taken the average clos- 
ing price of No. 1 Manitoba Northern for 
each week and multiplied it by the weekly 
receipts of No. 1 at Winnipeg, and with 
these figures have secured a weighted price 
for the year September 1926—August 1927. 
This price was 143.3 cents, which is more 
appropriately comparable with the Pool 
price, than is the arithmetic mean of daily 
closing prices, 147 cents... However, the 
fact that Pool members must wait for a 
portion of their payment while non- 
members sell for cash, increases the mar- 


VI. 


An adequate review of flour milling and 
wheat consumption throughout the world 
is not feasible in view of the fragmentary 
and tentative nature of basic statistical 
data. With respect to consumption, little is 
known of changes in wheat stocks or of the 
quantities of wheat fed to animals or 
wasted. For many countries mill grindings 
—fundamental data because volume of 


1This figure may be compared with the officiaily 
estimated farm price of 109 cents, published in Jan- 
uary 1927. 
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gin between the two returns. In view of 
our opinion that the Pool members can- 
not expect as high a price as non- 
members, with the Pool in operation, even 
if the returns to both are increased, we feel 
that the Pool cannot be commended or con- 
demned, in its financial aspects, on the basis 
of the above figures. 

It would be premature to judge the Ca- 
nadian Pool merely by three years of per- 
formance. Pool marketing is the expression 
of a world-wide trend toward socialization 
of business, including both horizontal and 
vertical integration, with elimination of in- 
termediary agencies. For two years the 
Pool was aided by favorable circumstances. 
During the past year the going has not been 
so easy, and the Pool was fortunate in being 
able to dispose of its large carryover at 
good prices, before the advent of a large 
new crop and lower prices. International 
dissensions are in the offing; many mem- 
bers do not approve of the trading in 
futures by the management of the Pool, 
they do not wish the Pool! to play the selling 
game just as the middlemen always played 
it, they do not like the contract of the Pool 
with the line elevators. This year much will 
depend on the outcome of the Argentine 
crop. If this crop is large and the wheat 
dry and of relatively high protein, it will 
sell at a relative premium in Europe for 
mixing with the wet, soft wheat of the pres- 
ent European crop, the Canadian wheat 
being relatively high in moisture and low 
in protein. If the Argentine wheat is no 
better than the Canadian wheat, with a 
short crop in Australia, the sales of the 
Canadian Pool will be greatly facilitated. 
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grinding is necessary for prosperity in the 
milling industry—are either not reported 
or are reported only after the lapse of 
many months. Only a broad impression of 
operations in the milling industry can be 
obtained by week-by-week perusal of mill- 
ing journals. Volume of flour exports and 
imports provides the best available (but 
still an inadequate) guide to the milling 
situation. Our account is necessarily pro- 
visional and incomplete; but some items of 
interest and significance appear. 
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INTERNATIONAL TRADE IN FLOUR 


The milling industry is overextended in 
most countries; and the difficulties of 
achieving prosperity are increased by the 
erection of tariff barriers resulting in a de- 
clining trend in international trade in flour. 
Gross exports of flour were but 38.3 million 
barrels in 1926-27—almost the same as in 
1925-26, but much smaller than in 1923-24 
or 1924-25. Total exports of flour, accord- 
ing to incomplete but fairly comprehensive 
data assembled by the International Insti- 
tute of Agriculture, in million barrels, were 
as follows for the past six crop years: 


WP Pos oboe 8 34.3 1924-25. ....... 45.0 
CPP -Bs, Bo bee 37.3 MOP PD: occ 0.0¢ 38.2 
O23 — Ae vee aie: 48.1 I PD—rilaneooone 38.3 


Comparisons are difficult because abnor- 
mal circumstances have affected the fig- 
ures. One may regard the flour shipments 
of 1923-24 as abnormally high because of 
abnormally low prices, and similarly with 
1924-25 because European wheat crops 
were so small. On the other hand, ship- 
ments were abnormally low in 1925-26 be- 
cause European wheat supplies were so 
large. But the figure for 1926—27 is impres- 
sively low in view of the facts that trade in 
wheat and flour combined was the largest 
in history, and that normal growth in pro- 
portion of flour trade would imply for 
1926-27 considerably higher figures than 
appeared. The world’s bread is apparently 
tending to move in international trade as 
wheat rather than as flour; exporting coun- 
tries are losing their flour markets, and 
importing countries are tending toward 
self-sufficiency in milling. 

Of major significance for the milling in- 
dustry, however, were the events in par- 
ticular countries during 1926-27. Canadian 
exports of flour were the smallest in five 
years, despite an abundant crop. Smaller 


*Chiefly as shown in International Yearbooks of 
Agricultural Statistics. Includes exports by import- 
ing countries. Figures for 1926-27 especially subject 
to revision. 

*It is interesting to speculate whether the combine 
method of harvesting may modify the seasonal curve 
of milling. 

*Raised from Census Bureau’s figures. 
pendix Table XXVII. 


* Production of large mills has been steadily in- 
creasing, and small mills are disappearing. See Robert 
T. eo Northwestern Miller, November 16, 1927, 
p. é 


See Ap- 


exports from the United States during the 
past six years have not been recorded ex- 
cept in the year of short crop, 1925-26. 
Hungary and Jugo-Slavia exported com- 
paratively little despite good crops; and 
French, Belgian, and Italian exports com- 
bined were the smallest in six years. Among 
the larger importing countries, Germany, 
Czecho-Slovakia, and Poland took excep- 
tionally small quantities of flour; and only 
the United Kingdom, Netherlands, and 
Denmark imported notably large and in- 
creased quantities. 


MILLING IN THE UNITED STATES 


The past year was the best season en- 
joyed by American millers since the war. 
This was due to a fortuitous combination 
of favorable factors. The crop was gener- 
ous, for the most part was harvested expe- 
ditiously and in good condition,? and was 
well proportioned for the manufacture of 
bread flour. (The crop of durum, however, 
was short; and the prices of semolina and 
alimentary pastes were out of line.) Mill- 
ers were early in position to make large 
purchases of unusually good wheat at rela- 
tively favorable prices. The total grinding 
of the year, according to our best estimate, 
was 555 million bushels, an excess of 12 
million bushels over the grinding of the 
previous year; but flour production was 
proportionately large—119.4 as against 
115.4 million barrels.? An unusual propor- 
tion of the annual flour production was 
sold and ground during the first three 
months of the year; in the last quarter 
millers complained of low sales, disregard- 
ing the extraordinary sales made during the 
first quarter. 

All regions did not share equally in the 
large outturn. The Buffalo mills had the 
largest relative gain. The mills of the south- 
western region enjoyed a remarkable year; 
flour mills in Kansas City (Missouri), Kan- 
sas, Nebraska, and Oklahoma turned out 
nearly 31 million barrels of flour, an out- 
standing record. The mills of the south- 
eastern and Pacific soft-wheat region 
enjoved a high level of outturn. In the 
northwestern spring-wheat region the out- 
turn was apparently up to the level of 
1925-26, despite a smaller number of mills 
operating and a small crop of spring wheat. 
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The operations of the year were profit- 
able to milling companies beyond the meas- 
ure indicated by a bare comparison of 
wheat and flour prices. The particular cir- 
cumstances supporting profits were high 
yield of flour, low premiums on protein, 
and high prices for millfeed. The average 
barrel of flour required only 4.57 bushels of 
wheat, whereas in the previous year it took 
4.64 bushels;? the flour outturn of the year 
required some 7 million bushels less wheat 
than would have been required with the 
quality of the crop of the previous year. 
Premiums on protein were relatively low, 
partly on account of the even quality in the 
different regions and the high yield of flour, 
but particularly on account of the large 
proportion of high grade wheat in the hard 
winter-wheat crop. Prices of millfeed were 
out of line upward practically throughout 
the entire year, also out of line with the 
prices of coarse grains. Of course a high 
yield of flour meant a low yield of millfeed, 
but it was strong demand and not short 
supply that brought the high price. These 
circumstances made it possible for the huge 
advance sales of flour on contract made 
during the first three months of the crop 
year to be carried through with unusual 
profits to millers as a whole. Some com- 
panies naturally profited more than others; 
some indeed profited poorly. Even under 
favorable circumstances, sound capital 
structure and efficient management had 
their influence on profits. 

Whether or not flour exports were a fac- 
tor in the year’s prosperity is a difficult 
question. Exports in 1926-27 were 13.4 mil- 
lion barrels—a figure lower than in any 
year since the war, 1925-26 excepted; and 
1925-26 was a distinctly unfavorable year 
on account of the small crop and relatively 
high prices of wheat. On the whole, Ameri- 
can flour exports are tending to decline; 
but this may have no great bearing on the 
prosperity of the American milling indus- 
try. We incline to the view that much of 
the flour sold in Europe in 1926-27 meant 
small or negligible profits to American 
millers; the comparative cheapness of 
American flour in Europe supports our in- 


1Census Bureau figures; if smaller mills than those 
reporting production are allowed for, these milling 
ratios must be raised by around 1.5 per cent. 


2See Appendix Table XIX. 
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ference, though sales made early in the 
year may have proved remunerative. In 
any event it seems probable that domestic, 
not export, business was the significant 
factor for the fortunate position of Ameri- 
can milling in 1926-27. 

Our flour exports to Europe increased 
over those of 1925-26 in striking contrast 
with the flour exports of Canada, which de- 
clined. Similarly, our flour exports to 
China increased, while those of Canada 
declined, against which must be set a fail- 
ure in our flour trade with Japan.” 

The year was characterized by a note- 
worthy increase in coastwise shipments 
of Pacific flour through the Panama Canal 
to the Atlantic seaboard. 


MILLING IN CANADA 


The position of the Canadian milling in- 
dustry for the year 1926-27 is difficult of 
definition. Though the volume of opera- 
tions was smaller than in 1925-26, there is 
evidence in published accounts of milling 
concerns that net returns per barrel may 
have been larger. But the Canadian indus- 
try did not enjoy so profitable a year as the 
American. This in itself might have been 
the result of the difference in quality of 
wheat in the two countries; but the Cana- 
dian mills hold the opinion that it was due 
largely to differences in the marketing of 
wheat. 

The flour output of the year was 17.8 mil- 
lion barrels, as against 19.0 million the 
previous year. Since change in population 
has been slight, with nothing to indicate 
any shift in per capita consumption, the ex- 
planation is to be sought in export trade, to 
which more than half the Canadian flour is 
necessarily consigned. The percentage of 
the total flour production exported was the 
smallest since the war. The total export de- 
clined from 10.9 million barrels in 1925-26 
to 9.2 million in 1926-27—the lowest figure 
in five years. Two-thirds of the decline 
represented a falling off in European busi- 
ness; even exports to the United Kingdom 
were not maintained. In short, the Cana- 
dian milling industry during the year lost 
foreign business that had been previously 
held by them and to which they believed 
they were entitled. Canadian flour exports 
to Europe have declined progressively dur- 
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ing the past four seasons and the situation 
is naturally a source of apprehension to the 
industry involved. 

Exporting flour is a principal business of 
the Canadian industry, while it is a side 
business of the American industry. Cana- 
dian millers cannot afford to dump export 
flour as American millers often feel com- 
pelled to do.t Despite the poor quality of the 
crop it is difficult to believe that Canadian 
flour exports fell off for reasons of quality, 
contrasted with American export flours and 
European blended flours. 

Four specific factors have been advanced 
in explanation of the decline of Canadian 
exports: (1) relatively low ocean freight 
rates accorded to wheat; (2) higher tariff 
duties levied on flour than on wheat in 
European countries; (3) competition of 
flour ground from Canadian wheat in 
American mills; and (4) the selling policies 
of the Canadian Wheat Pool. 

American as well as Canadian millers 
make complaint against ocean freight 
rates, giving preference to wheat over flour. 
The effects of relatively higher freight 
rates on flour than on wheat, in the absence 
of week-by-week data, are hard to evalu- 
ate; but this factor was perhaps of some 
significance. It is not easy to understand 
why European tariffs should hit Canadian 
flour harder than the flours of other export- 
ing countries; and tariffs cannot explain 
the decline in Canadian flour exports to 
Great Britain. So far as American mills 
grinding Canadian wheat in bond for re- 
export of flour are concerned, these occupy 
in relation to Canadian mills the same po- 
sition as that held by mills grinding Cana- 
dian wheat in free-trade countries; whether 
American and British mills grinding Cana- 
dian wheat for European sale injure 
Canadian mills more or less is a broad 
question of expense, financial structure, 
and transportation costs. 

In the fourth point we deal with a sub- 
ject of critical interest in Canada. One ob- 


*Yet the chairman of the Spillers company has 
made the statement that the bulk of flour imports 
from all sources into Great Britain were made at no 
profit and a considerable proportion dumped; cor- 
responding statements have been made by continental 
millers. It is difficult to conceive that appreciable 
pees of Canadian flour could have been sold at 
a loss. 


?See WueatT Srupies, III, 120. 


ject of the Pool is to eliminate middlemen; 
and it thus seeks to deal directly with 
millers in Canada, in the United States, and 
overseas. This in itself would not injure 
Canadian milling, if the mills in all coun- 
tries paid equivalent prices for wheat. Rea- 
sons might be advanced in favor of Cana- 
dian mills receiving wheat at something 
less than equivalent prices, in order to se- 
cure for Canada the advantages of value 
added by manufacture. As the Pool policy 
works out, however, it seems that Canadian 
millers pay more than equivalent prices for 
wheat—i.e., Canadian flour is relatively 
more expensive abroad than flour ground 
abroad from Canadian wheat. That Cana- 
dian mills might work on two price levels— 
a higher one for domestic flour and a lower 
one for export flour—is not considered 
practical. I January 1926 it was reported 
that an understanding had been reached 
between Canadian millers and the Pool 
whereby millers would be advised of quo- 
tations to foreign mills and would receive 
equivalent prices.2. Apparently nothing 
came of this understanding, since at the 
May 1927 meeting of the Canadian National 
Millers’ Association, resolutions were 
adopted appealing to the Pool to grant to 
Canadian mills fully equivalent prices for 
wheat, in order at least not to discourage 
export of Canadian flour. 

The Pool has not been in position, or has 
not taken occasion, to refute the statement 
that Canadian wheat is relatively cheaper 
to European mills than to Canadian mills. 
Is the situation accidental and temporary, 
or is it inherently an effect of Pool merchan- 
dising policy? To some extent in Canada, 
the milling industry has been identified with 
the grain trade; many men are both millers 
and grain traders; and growers feel against 
the milling trade something of the same re- 
sentment they hold against the grain trade. 
There are several possible reasons, opera- 
tive in Europe, why European millers might 
expect to receive lower equivalent prices 
than Canadian millers. Pool sales to Euro- 
pean millers are private transactions; hav- 
ing large amounts of wheat to dispose of, 
the Pool might accept a secret bid from a 
large European miller at a lower price than 
the Pool would wish to announce to all 
mills, and of course at a lower price than it 
would consider in a sale to a grain trader. 
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This would also be a lower price than could 
be offered on non-Pool wheat by an inde- 
pendent merchant. Of course, European 
millers play the Pool against the grain trad- 
ers; but European millers and grain traders 
are convinced that mills frequently buy 
wheat from the Pool at prices for which 
North American exporters and European 
importers could not afford to sell. Secondly, 
the entry of British millers into the grain 
trade to dispose of parcels of wheat in their 
hands in excess of current requirements, 
has meant lower prices because it was 
dumping. Canadian wheat imported for 
blending cannot usually pay the premium 
for protein carried by straight Canadian 
flour, which tends to depress prices of Ca- 
nadian wheat to European millers. Lastly, 
the Pool policy of stationing representatives 
in European countries has necessarily led 
to expansion of wheat shipments on con- 
signment. Such wheat, unless promptly 
sold, piles up carrying charges in European 
ports; and since the consignments cannot 
be accurately proportioned to sales, but will 
usually be in excess of them, the situation 
resolves itself into a position of trading ad- 
vantage for the purchasing European mills. 
It is an old experience in the wheat export 
trade that shipments on consignment lead 
to price-cutting to avoid carrying charges. 

During the past season the Canadian mills 
have supposedly adhered to an arrangement 
for quoting common prices for export, in 
order to avoid price-cutting; this may have 
tended to favor higher flour prices in Can- 
ada. Flour ground in Canada arrives in the 
United Kingdom in better condition than 
flour freshly ground there from Canadian 
wheat, because it is mature; but this advan- 
tage has apparently been lost in the shuffle. 

It is not to be believed that the Pool de- 
sires to diminish Canadian flour exports by 
favoring European millers; it could not jus- 
tify this course from any standpoint of do- 
mestic or international policy. Either the 
situation is the natural result of the various 
marketing factors or it is a temporary di- 
lemma because a difficult problem has not 
yet found a solution. Clearly the future of 
the Canadian milling industry is tied up 
with the merchandising policy of the Pool; 
and from the standpoint of Dominion policy 
the marketing problem of the growers can- 
not be regarded as solved so long as the 


milling industry rests under the shadow of 
discrimination. 

The decline in Canadian flour exports in 
1926-27 thus may perhaps have been due in 
some part to the disadvantage at which 
Canadian millers were put by having to pay 
relatively high prices for Canadian wheat. 
But it must be recalled that relatively high 
prices for Canadian wheat on international 
markets in the latter half of the year, in 
some part the result of Pool policy, must 
have tended to make Canadian flour wher- 
ever milled, if milled at a profit, relatively 
expensive. The competition of American 
flour in the first half of the year, and of 
Australian and Argentine in the second, 
presumably combined with the Pool’s price- 
raising tactics to render difficult the situ- 
ation of Canadian millers. 


MILLING IN EUROPE 


The milling industry of Europe, like that 
of most other parts of the world, is over- 
extended. The new frontiers of Europe 
have introduced abnormalities in relation 
both to sources of wheat and to flow of 
flour. Therefore milling journals in Europe 
are filled with jeremiads. The tenor of the 
complaints varies from year to year; some- 
times it is price, sometimes volume of im- 
ports, sometimes artificial restrictions and 
discriminations, sometimes unfair methods 
of merchandising. The picture is confused. 
The continent cannot, of course, be regarded 
as a unit. 

Jugo-Slavia and Hungary, surpius wheat- 
producing countries, are naturally net 
flour exporters; but they have been losing 
ground. France, Italy, and Belgium, wheat- 
deficiency countries, which have been sur- 
prisingly prominent as flour exporters 
during recent years, have also been fading 
out of the picture. They are not naturally 
net flour exporters: it is only under un- 
usual circumstances in milling that a heavy 
wheat importer becomes a net flour ex- 
porter. 

Hungary possesses an enormous equip- 
ment of high-grade flour mills built for the 
old Austro-Hungarian Empire and contigu- 
ous regions. These mills cannot be kept oc- 
cupied on Hungarian wheat, but must draw 
their wheat from the entire Danubian re- 
gion. In order to promote their own milling 
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industries, the surrounding countries have 
placed obstacles in the flow of wheat to- 
ward Hungary, which have even led to 
imports of wheat from Buenos Aires to 
Budapest. Not only are the surplus wheat- 
producing neighbors of Hungary trying to 
make their wheat expensive for Hungarian 
mills, but the flour-importing regions that 
constituted her previous flour markets are 
trying to keep out Hungarian flour in order 
to promote their own milling. In effect, 
Hungary faces wheat-export duties on the 
one hand and flour-import duties on the 
other. It is doubtful if the Hungarian mills 
last season operated to 25 per cent capacity. 
Even for domestic wheat, the trend is in the 
direction of exports of wheat rather than 
of exports of flour. Although Hungarian 
net exports of wheat in 1926-27 were the 
largest since the war, her net exports of 
flour were smaller than in any year except 
1922-23, when the crop was short. The con- 
tinued difficulties in navigation of the Dan- 
ube and abnormally high freight rates on 
Hungarian railways have contributed to the 
difficulties of the mills. There has been mis- 
guided speculation and financial misman- 
agement in the operations of Hungarian 
mills, made worse by excessive rates of in- 
terest on bank loans. Limited to native 
wheat supplies, of which the quality has de- 
teriorated since the war, Hungarian flour 
no longer holds the high rank to which it 
was accustomed, and harder flours from 
other countries are now widely preferred. 
Hungary is now negotiating commercial 
treaties with her neighbors, through which 
she hopes to secure outlet for flour, par- 
ticularly in Austria, Czecho-Slovakia, and 
Poland; but it seems doubtful whether sub- 
stantial relief is in sight. Unless the politi- 
cal atmosphere of Central Europe changes 
quickly and profoundly, the Hungarian 
milling industry faces extensive liquidation. 

Conditions of the milling industry in 
Jugo-Slavia continue bad. The lost pros- 
perity of Hungarian mills was not conferred 
upon Jugo-Slavian mills, the milling ca- 
pacity of the new country exceeding re- 
quirements of the domestic market and 
the customary export markets. Curiously 
enough, Jugo-Slavia has felt compelled to 
protect the native mills from Italy. High im- 
port duties in Czecho-Slovakia and higher 
transportation rates to Greece have reduced 


exports in those directions. So long as an 
export tax on wheat existed, this favored 
the mills; but when agrarian agitation re- 
sulted in the abolition of this export duty 
on wheat, the export of wheat was favored 
at the expense of flour, of which the export 
has been declining. Like Hungary, Jugo- 
Slavia in 1926-27 had smaller net exports 
of flour than in any other year since the 
war except in 1922-23. 

Roumania also has an overextended mill- 
ing industry. Impediments to the naviga- 
tion of the Danube, inefficient handling at 
ports, and high railway charges have made 
it difficult to deliver Roumanian flour in 
central and western Europe in competition 
with flour from overseas, particularly in 
countries with import duties and high speci- 
fications on quality. Nevertheless Rouma- 
nian exports of flour have been increasing 
for the past six years, and were larger in 
1926-27 than in any recent year except 1923- 
24. Large crops of cheap wheat have ap- 
parently facilitated flour sales; Roumanian 
flour, like Roumanian wheat, has been 
available at very low prices. It is not ap- 
parent, however, that the Roumanian mill- 
ing industry has made substantial gains. 

Austria, Czecho-Slovakia, and Poland 
have continued their efforts to break the 
pre-war dependence of those regions on the 
Hungarian flour mills. Each country is try- 
ing to protect its wheat and rye growers, as 
well as its wheat and rye millers, which in 
the nature of things is not easy. During 
the year, the Austrian duties were changed 
slightly to the advantage of flour, though 
the import duties were increased on both 
flour and wheat. The Czech duty on wheat 
was high, but still higher on flour, and im- 
ports have been greatly reduced. Until the 
spring of 1927 the drawback on export of 
German flour favored German flour in 
Poland against Hungarian. Poland has at- 
tempted to facilitate the export of certain 
grades of wheat and rye and the import of 
others, and has had an import duty on 
flour. All circumstances considered, the 
year has been relatively favorable to the 
mills in Austria, Czecho-Slovakia, and Po- 
land, though least so in Austria. With ex- 
pansion, new troubles will develop. 

Flour milling and bread baking in Italy 
are under minute regulations designed to 
promote the use of domestic, and to dis- 
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courage the use of imported wheat. During 
the past crop year a standard extraction 
was fixed at 85 per cent, with differentials 
for varying wheats. Imports of flour were 
restricted by tariff duty and by provision 
against the importation of low-extraction 
flour. Whether the import duties on wheat 
and flour have favored wheat or flour is 
a matter under dispute, though the large 
coastal mills have appeared to suffer more 
than interior mills, partly because small 
mills have partially evaded the stringent 
milling regulations. The policy of the goy- 
ernment is against maize and in favor of 
wheat. Furthermore, there is evidence of 
widespread preference for wheat, both in 
the form of bread and alimentary pastes, 
and the stabilization of industry in the 
country has aided in this direction. 

The milling year 1926—27 in Great Britain 
was enlivened by more than usually active 
controversy between importers of flour and 
millers of flour from imported wheats. 
Great Britain has a heavily overextended 
milling industry. Though the figures are 
not yet adjusted for re-exports, it would 
seem that the United States shipped more 
wheat and flour to Great Britain than did 
Canada. Apparently, home-ground flour 
suffered more from American than from 
Canadian competition, and in general Brit- 
ish millers during the year resented what 
they regarded as a dumping of flour into 
Great Britain. Both gross and net imports 
of flour were the largest in four years, a cir- 
cumstance not readily explicable unless im- 
ported flours were offered at unusually low 
relative prices. During the year a govern- 
mental board attempted, with little suc- 
cess, to regulate the prices of hread and 
flour with relation to each other. What 
with the disorganization of the importing 
trade by the Canadian Pool and the diffi- 
culties of the millers and bakers under 
governmental regulation, the occupations 
revolving about wheat would seem to have 
had an unsatisfactory season during 1926- 
27. The situation in Irish mills became so 
difficult during the year as to arouse a de- 
mand for imposition of a tariff duty on 
wheat — directed against Great Britain 
rather than against Canada and the United 
States. 

During the year the Belgian government 
practiced both import and export regula- 


tion, established a legal extraction of 80 per 
cent, and prescribed the admixture of 15 
per cent of rye, restrictions that were with- 
drawn later in the year. The Belgian mills 
have continued to lose the re-export trade 
in flour that was so profitable to the mills a 
couple of years ago. 

In France the government enforced dur- 
ing the year a high milling extraction and 
made the admixture of 10 per cent of rye 
or other substitutes compulsory. In re- 
sponse to agitation of consumers, turnover 
taxes were levied on the sale of flour and 
maximum prices were fixed in different 
parts of the country. Under the existing 
tariff, wheat is apparently favored at the 
expense of flour, though special reimburse- 
ments to millers were made applicable to 
the grinding of imported wheat for domes- 
tic consumption of flour. Millers chafed 
under the multiplicity of regulations, and 
itis doubtful, in view of an apparent reduc- 
tion in flour consumption, if the milling in- 
dustry enjoyed even a fairly prosperous 
year. The sharp decline in exports of flour 
has further represented some loss to the 
French mills. 

At the beginning of the crop year, Ger- 
man millers secured an increase in the duty 
on flour, and the duty was further extended 
in the spring. These higher duties, with 
continuation of the export certificate sys- 
tem, have operated in favor of the native 
milling industry, especially against the mills 
of Holland. Under these circumstances it 
is not surprising that imports of flour fell to 
practically a third of the amouni of the 
previous year. The trend of the consumer’s 
taste in Germany is in favor of wheat and 
from rye, and since there is less country 
milling of wheat than of rye, this has im- 
proved the position of the larger mills. At 
the same time German mills complain of 
the narrow margin of returns. 

The milling journals in Denmark, Hol- 
land, and Switzerland picture those coun- 
tries as swamped with import flour during 
the year, and official reports tend to confirm 
the complaints, notably in Holland. Mills in 
Holland suffered not only from strong com- 
petition of American flour, but also from 
the loss of the German market. In all of 
these countries, wheat is gaining at the ex- 
pense of rye, and the milling industries are 
both overextended and dislocated. At the 
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close of the year the government of Norway 
abandoned the monopoly of breadstuffs 
that had existed for over a decade; import 
duties on wheat and flour were continued, 
the revenues of which go as subsidies to 
growers of bread grains; the largest mill in 
the country has been and continues to be 
operated by the government; and a uniform 
price of flour is also to be continued, with 
differentials and freight compensations. 

The milling industry of Greece has not 
been large enough to cover domestic re- 
quirements of flour, but is attempting to 
emulate the milling expansion of other 
countries. In consequence of increase in 
population through return of refugees, flour 
imports rose notably several years ago. 
These import flours were largely clears, 
with a relatively high acid and ash content. 
Using this as a pretext, governmental re- 
strictions were set up on the basis of alleged 
inferiority, which have had some effect in 
restraining imports. During the course of 
the year an increased duty was applied to 
flour, directly and also indirectly through 
change in the rate of conversion of metallic 
to paper drachmas, supplemented by excise 
taxes. The final result approached an em- 
bargo on import of flour, resulting in a situ- 
ation now in course of diplomatic discus- 
sion between the governments concerned. 

Spain also has an overextended milling 
industry which during the past year has 
been operated largely under governmental 
regulation, especially as regards imports 
and exports. With favorable crops in 1925 
and 1926 the impediments to exportation 
were minimized, and Spain exported more 
flour than in preceding years. During the 
year Spain has witnessed a continuous 
struggle between millers and bakers over 
the price of flour. In Portugal the govern- 
ment regulation of milling has remained 
quite as elaborate as during the war; even 
the quantities of wheat to be imported in 
1926-27 were authorized specifically by gov- 
ernmental decree. 

There is little to report on milling in 
Russia. The industry has been nationalized, 
if not rationalized; it is overextended and 
inefficiently operated. On account of high 
costs of operation and merchandising, Rus- 
sian flours are priced out of line in the 
export markets. Turkey, Esthonia, Latvia, 
and Finland have import duties that oper- 
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ate more effectively against Russian flours 
than against flours from overseas. 


MILLING IN THE ORIENT 


The milling industry of eastern Asia is 
literally a hodgepodge. China has a large 
but unmeasured crop of wheat, possibly as 
much as 400 million bushels, all produced 
in the interior. In the absence of civil war 
or other domestic disturbance, Chinese 
wheat flows coastward in quantities varying 
with the size of crops. In the event of civil 
war, disturbances in transportation, abnor- 
malities in currencies, or short crops of 
wheat in the central and northern prov- 
inces, the flow of native wheat to the coast 
is curtailed. Coastal provinces consume 
flour milled from native wheat, flour milled 
from imported wheat in Chinese mills, flour 
milled from imported wheat in Japanese 
mills, and flour imported from Canada, the 
United States, and Australia. There are no 
duties on wheat and flour imports for the 
country as a whole; in times of disturbances 
there are often local exactions. With good 
crops of all cereals, China is occasionally a 
net exporter of flour in the absence of civil 
war; under less favorable circumstances 
of crops, the country is a net importer. Oc- 
casionally there may be a glut of wheat in 
the interior, with active imports of wheat 
and flour from overseas into the coastal 
cities. In times of peace, if the crop of 
native wheat is large enough to permit of a 
considerable shipment to coastal cities, this 
wheat is usually cheaper at the mill door 
than are foreign wheats; and under these 
circumstances the native mills are apt to 
be active. When native wheats are lacking 
the native mills find it difficult to import 
wheat and compete with imported flour. 
Despite this, the milling industry of China’ 
is overextended, as is that of Japan. 

During 1926-27 mills in the coastal re- 
gions were hampered not only by the 
mediocre crop in the interior and by dis- 
turbances in transportation of such native 
supplies as were available, but also (on ac- 
count of the imperative need of flour for 
the armies) by conditions favoring the im- 
portation of flour rather than wheat from 
overseas. Nevertheless there were times 
during the year when native flour has been 
below the import prices of Canadian, Ameri- 
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can, and Australian flours, obviously the 
result of depressed interior domestic pur- 
chasing power. There has been hoarding of 
flour in some cities, with strikes against 
foreign flour in other cities. The total pic- 
ture of Chinese milling is dark; but how 
dark may not be judged by crop reports, 
grindings, imports and exports, or prices. 

The consumption of wheat is expanding 
in Japan, but not as rapidly as the mills 
have expanded. When Chinese demand for 
import flour is active, the Japanese mills 
have a good season; when the Chinese 
wheat crop is good, the Japanese flour trade 
with China languishes. With the consent of 
the government, the Japanese mills have 
been working under an arrangement in 
respect to the domestic trade, whereby a 
regular program of curtailment of produc- 
tion has been ostensibly followed, varying 
according to the size of the mill and amount- 
ing to as much as 50 per cent for the larger 
mills (two milling companies control three- 
fourths of the flour production of the coun- 
try). The agreement does not apply to the 
export trade, which has faced peculiar diffi- 
culties on account of the civil war in China. 
Despite the short crop in China, large ex- 
ports of Japanese mills were impossible; 
and Japan was a small net importer on the 
year. All in all, the Japanese milling in- 
dustry is in a precarious position, which 
may have been somewhat ameliorated, but 
has not been cured, by the trade agreement 
under which the mills are operating. 


CONSUMPTION IN LEADING EXPORTING 
COUNTRIES 


Wheat produced in a given year disap- 
pears either as human food, as feed and 
waste, as seed, or as increases in stocks of 
wheat and flour. For the major exporting 
countries, but for no others, it is possible to 
reach acceptable estimates of wheat used 
as human food and as seed. Changes in 
stocks and feed use of wheat provide greater 
difficulties. 

For the United States, we estimate con- 
sumption of wheat for human food in 1926— 
27 at 492 million bushels, the same figure as 
in 1925-26.: A high yield of flour per bushel 
of wheat, due to the high quality of the 
winter-wheat crop, counterbalanced an in- 
crease in population. Seed requirements of 


85 million bushels were slightly larger than 
in 1925-26 on account of the larger acreage 
sown, but not so large as in 1922-23 or 1924- 
25. Feed use of wheat was doubtless not 
large in view of the high quality of the 
crop, but a figure so low as the 20 million 
bushel figure indicated by our calculations 
of disposition seems incredible and reflects 
on the accuracy of the crop estimate.’ 

In Canada the notable feature of con- 
sumption in 1926-27 was the large amount 
of grain lost in cleaning and otherwise un- 
merchantable, officially estimated at 31.4 
million bushels as against 17.5 million in 
1925-26 and 22 million in 1924-25. The fig- 
ure was no higher even in 1923-24, when the 
crop was larger and wheat prices were far 
lower. This was due. to the relatively poor 
quality of the 1926 crop. Consumption of 
wheat for human food, which we estimate 
at 44 million bushels, was also high on ac- 
count of a high milling ratio.? Seed use of 
wheat was slightly smaller than in 1925-26 
on account of a smaller acreage seeded in 
the spring of 1927. Wheat fed on farms 
must have been larger in amount in 1926-27 
than in the two preceding years on ac- 
count of the larger proportion of damp 
grain. Accepting official estimates for the 
items of disposition so far as available, we 
conclude that the crop of 1926 was under- 
estimated by about 20 million bushels.* 

Of consumption in Australia little can be 
said. Wheat used for feed’ is at best a small 


1Our estimates of wheat consumption for human 
food are based upon adjusted data for flour produc- 
tion, adjusted milling ratios, and estimates of popu- 
lation. For recent years we assume a constant figure 
for per capita production of flour of .9 barrel. This 
method of estimation will be explained in detail in a 
forthcoming issue of WHEAT STUDIES. 


> See above, p. 19. 


* Official estimates of wheat milled for consump- 
tion in 1926-27 have not yet appeared. The milling 
ratio of 1926-27, 4.54 bushels per barrel, compares 
unfavorably with the ratios for 1923-26 (1923—24— 
4.46; 1924-25—4.49; 1925-26—4.48) and leads us, on 
the assumption of constant flour consumption per 
capita, to the figure of 44 million bushels milled for 
consumption in 1926-27. 


*See Appendix Table XXXII. Official calculations of 
disposition, which contain a preliminary figure for 
human consumption of only 39.4 million bushels and 
allow nothing for wheat fed on farms, indicate an 
underestimate of only 5.6 million bushels. See Hand- 
book for the Use of Crop Correspondents, 1927, p. 30. 

>The Australian Yearbook, 1926, p. 640, estimates 
the use of wheat for poultry and livestock feed and 
for seed for green forage as .5 to 1 bushel per capita 
per annum. For recent years this implies annual dis- 
appearance of only 3 to 6 million bushels. 
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item. There is no evidence of changing 
per capita consumption, seed requirements 
change only about a million bushels from 
year to year. Variations in quality from 
year to year are slight in Australia, where 
neither frost, rust, nor excessive rain 1s 
common; hence large variations in quanti- 
ties of wheat milled or fed and wasted do 
not ordinarily occur. 

The poor quality of the crop of 1925 in 
Argentina gave rise to exceptionally heavy 
disappearance of wheat both for flour mill- 
ing and for feed and waste not only in 1925— 
26, but also in 1926—27; for the crop of 1925 
was being utilized throughout the calendar 
year 1926 and even into 1927. The natural 
crop year in Argentina is not August—July, 
but January—December, and this fact com- 
bined with the publication of milling statis- 
tics for the calendar year makes difficult 
the adjustment of consumption figures to 
the European crop year. On the basis of 
such adjustments, however, we estimate hu- 
man consumption of wheat at 55 million 
bushels in 1926-27 as compared with 54 
million in 1925-26— a difference smaller 
than would be expected in view of increased 
population and increasing per capita con- 
sumption,’ but larger than would be indi- 
cated if wheat of good milling quality had 
not been available from January to July 
1927.2 For seed requirements and feed and 
waste our estimates for the past two years 
are in some measure arbitrary; but higher 
figures than those of 1922-25 are reasonable 
not only because acreage has increased, but 
also because of the exceptionally poor qual- 
ity of the wheat available throughout the 
calendar year 1926. 


CONSUMPTION IN EurorE Ex-RussIa 


For European countries, information re- 
specting consumption is limited in most in- 
stances to data on apparent domestic utili- 
zation or available supplies—crops plus net 
imports, or minus net exports. These data 


paeee or evidence that per capita consumption of flour 
in Argentina is increasing, see Northwestern Miller, 
September 14, 1927, p. 1019. 


* Milling ratios in tons of wheat per ton of flour, 
were as follows for calendar years in Argentina: 


OPPS ob Conor 1.4337 UE PASE once bec 1.4147 
UEP Bisnc atone 1.4339 OPA citeokue Be 1.4613 
O24 rice sle > 1.4140 


* On understatement of imports, see above, p. 13; of 
crop, see below, p. 44. 


are in themselves subject to a considerable 
margin of error on account of inevitable 
inaccuracies in crop estimates; and_ they 
are misleading indexes of consumption— 
whether for food, feed and waste, or seed— 
because corrections for changes in stocks 
cannot be made on the basis of available 
information. 

For the past four years, available sup- 
plies of wheat in Europe ex-Russia as a 
whole were as follows, in million bushels, 
on the basis of available official data: 


Year Crops Net imports? Supplies 
1923=) eee 1,249 543 1,792 
1924-25...... ee ou 623 1,674 
1925-26), 432 eae 1,401 464 1,865 
1926-27 eee 1,208 616 1,824 


@ The sum of net imports by importing countries less the 
sum of net exports by exporting countries. Contains some 
estimates. 


According to these data, uncorrected for 
errors in crop estimates or for changes in 
stocks, wheat disappearance in Europe as a 
whole in 1926-27 was only about 40 million 
bushels smaller than in 1925-26, despite a 
domestic crop nearly 200 million bushels 
smaller. On the other hand, disappearance 
in 1926-27 appears larger than in 1923-24 by 
only 30 million bushels, despite a crop 40 
million bushels smaller, and prices much 
higher than in the earlier year. But the 
available supply figure for 1926-27 is cer- 
tainly too low if only because both the crop 
and the imports of France are understated;? 
with allowance for these understatements, 
European disappearance was apparently 
about as high in 1926-27 as in 1925-26. 

Yet non-statistical evidence respecting 
changes in stocks alters the picture still 
further. Stocks increased largely in 1926-27 
and in 1923-24, decreased largely in 1924— 
25, and increased a little in 1925-26. It is 
impossible to measure these increases or 
decreases. On the crude assumption that 
stocks increased 30 million bushels in 1926- 
27 and 1923-24, decreased by the same 
amount in 1924-25, and increased 10 mil- 
lion bushels in 1925-26, and that the imports 
and crop of France in 1926-27 are under- 
stated by at least 30 million bushels, appar- 
ent domestic utilization of wheat in Europe 
ex-Russia as a whole would be as follows 
in million bushels: 


1923-24. ....... 1,762 


1925-26... .2.. 1,855 
1924-25....... 1,704 


1926-272 2588.% 1,824 
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With these admittedly crude corrections, it 
still appears that 1924-25 was a year of re- 
duced consumption, as is reasonable in view 
of the very short crop and high prices in 
that year. That European consumption was 
much larger in 1926-27 than in 1923-24, de- 
spite much lower prices in the earlier year, 
is reasonable in view of growth of popula- 
tion, increased seed requirements, and eco- 
nomic recovery; and larger consumption in 
1925-26 than in 1923-24 is reasonable not 
only for these reasons, but also in view of 
the exceptionally large European crops of 
1925. Both 1926-27 and 1925-26 were clearly 
years of relatively large consumption. But 
whether or not European wheat consump- 
tion was in fact larger in 1925-26 than in 
1926-27, it is impossible to say. Accurate 
data on crop production and changes in 
stocks might either reverse or intensify the 
_ difference shown by the figures above. 
The situation differs, however, from coun- 
try to country within Europe. Table 8 shows 


TABLE 8.—APPARENT DOMESTIC UTILIZATION OF 
WHEAT BY CERTAIN EuROPEAN COUNTRIES, 
AvuaGustT—JULY, 1921-27* 


(Million bushels) 


1921-26 

Country average) 1922-23] 1923-24) 1924-25] 1925-26) 1926-27 
British Isles...| 280 | 276 | 298 | 282 | 264 | 289 
fal Wea cid 287 | 277 | 294 | 259 | 309 | 307 
Germany. ..... T54A LOO 137510 7G 187 
IKrances aes. 828 | 289 | 329 | 340 |; 341 | 294 
Hollands... 48 45 52 50 53 55 
Roumania..... 84 90 93 67 95 99 


*See Appendix Table XXXI for details and qualifying 
notes. 


«Net exports partially estimated. 


available supplies of wheat for the past five 
years in certain European countries where 
significant changes have occurred. In Great 
Britain, consumption was presumably rela- 
tively low in 1926-27, because a consider- 
able increase in stocks was effected in 
the course of the year. It is unlikely that 
the quantity of wheat actually consumed 
equaled the average for 1921-26," though it 


1In so far as crop estimates are accurate, the aver- 
ages of annual figures for available supplies may be 
regarded as reliable indicators of consumption, for 
the disturbing effect of changes in stocks is largely 
eliminated by averaging. 

2See WHEAT SrupieEs, III, 104. 


was larger than in 1925-26. Unemployment 
resulting from the coal strike may have re- 
duced consumption during August-Novem- 
ber, as had been the case during May—July 
of the crop year 1925-26, and per capita 
flour consumption is apparently declining.’ 
But despite an increase in stocks, which ren- 
ders the 1926-27 figure of available supplies 
too high as an index of consumption, the 
lower prices of 1926-27, coupled with a 
sharp revival in business activity after the 
renewal of coal mining, prevented consump- 
tion from falling to the notably low level of 
1925-26. 

In Italy available supplies in 1926-27, 
some 307 million bushels, were about the 
same as in 1925-26, and again well above 
average. There was, however, a consider- 
able increase in stocks; and on the whole 
consumption of wheat was probably smaller 
than in 1925-26, though presumably slightly 
above average. Exceedingly high prices and 
measures requiring millers to produce a 
flour of high extraction acted to reduce 
gross consumption in both years; but in- 
creases in population, per capita consump- 
tion, and purchasing power have apparently 
more than counterbalanced these influences. 
Milling regulations, however, were more 
stringent in 1926-27 than in 1925-26, and 
the domestic crop was smaller. 

Available wheat supplies in Germany 
have increased consistently in the course of 
the past five years. Since there was appar- 
ently no notable increase in stocks during 
1926-27, consumption of wheat in Germany 
appears to have been higher in 1926-27 than 
ever before, despite the high prices. A part 
of the increase over 1925-26 was due to 
more extensive use of poor quality wheat 
for feed; but improving economic condi- 
tions have apparently favored increasing 
use of white bread. In Poland also con- 
sumption in 1926-27 was apparently the 
largest in five years, especially since stocks 
were reduced in the course of the year. The 
increase occurred despite high prices, and 
may reasonably be ascribed to a growing 
preference for wheat bread made effective 
by economic recovery. The high figure for 
available wheat supplies in Roumania in 
1926-27, some 99 million bushels as com- 
pared with a 1921-26 average of 84 million, 
reflects an increase in stocks and heavy 
utilization of poor quality wheat for feed. 
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Available supplies in France, according 
to the data of Table 8, were only 294 mil- 
lion bushels in 1926-27 as compared with 
the 1921-26 average consumption of 328 mil- 
lion bushels. The 1926-27 figure is clearly 
too low because imports for the year are 
understated; but an allowance for this 
understatement would be more than coun- 
terbalanced by an allowance for increased 
carryover. Certain factors made for rela- 
tively low consumption in 1926-27. Wheat 
prices were the highest in four years; mill- 
ers were obliged not only to mix 10 per cent 


of other cereals with wheat, but also to ob- 
tain a high extraction; and the tariff was 
effective for most of the year. Nevertheless 
we find it difficult to believe that consump- 
tion in 1926-27 was 40-50 million bushels 
lower than in the two preceding years, or 
20-30 million bushels below average. The 
evidence suggests that some reduction in 
consumption may well have occurred, es- 
pecially by comparison with 1925-26, but 
that the final official estimate of the crop of 
1926—232 million bushels—was consider- 
ably too low. 


This issue is chiefly the work of M. K. Bennett, with substantial assistance from 
Joseph S. Davis, Katharine Merriam, Margaret Milliken, and Janet Murray. Alonzo 
E. Taylor contributed most of the discussion of milling and the Canadian Pool. The 
Institute is indebted to the Bureau of Agricultural Economics of the U.S. Depart- 
ment of Agriculture for a useful check on statistics of production and acreage 


APPENDIX 


TABLE I.—WH Ear ACREAGE IN PRINCIPAL PRODUCING AREAS, 1920—27* 


(Million acres) 


United s- ce f : i 
Year States | Canada| India Gate aie Chile [Uruguay ee Bulgaria Siaeia baenia Pate Mexico 
OV crerssensverezese: 61.14 | 18.23 | 29.95 | 9.07 | 13.22 | 1.26 -70 | 2.66 2.18 ote, || GioI) |] coo sieves 
HOD A staerete ste nsens 63-40) |) 2326) |) 25.78) | 9.72 |) 14-10) 1384 otek |] Plate, Woy | BOTA) | oils) |) noooe 2.28 
CWE os Sateen 62.32 | 22.42 | 28.21 | 9.76 | 16.06 | 1.47 -66 | 3.52 2.30 Bale | (Dol) || coor 2.62 
ODS masteyoirtatete sts 59.66 | 21.87 | 30.85 | 9.54 | 17.04 | 1.54 | 1.06 | 3.29 2.38 3-84 | 6.65 | ....- 3.05 
NOQA Fo peva¥e vais,aiaes 52.54 | 22.06 | 31.18 | 10.82 | 15.98 | 1.43 -85 | 3.50 2.49 WOM | Toto4e | oooes 1.40 
IMP OG00g0Snb oe 52:26 || 21.97 || 31.77 | 10.20 | 19.20%) 11.45 oI} | Balsy, ex 4.31 | 8.16 | 59.84] 1.16 
PODG ss s> 56.53 | 22.99 | 30.47 | 11.06 | 19.287] 1.50 | .99 | 3.71 | 2.59 | 4.18 | 8.22 | 69.02 | 1.32 
1927 eet S8-00-| 22-46 | 81:24. | 11.00.| 19-707) 2.2. | 1504 | 8-91 | 2.51) | 4:42 1°7-66 |e. 1.20 
verage 
T9OG=TSistaniece 47.10 | 9.94 | 29.22 | 7.60 | 14.88 | 1.00 fh? || Boral eA Boetey || aby 7AloPall i wcilee 
(A Soouocee 58.09 | 22.32 | 29.56 | 10.01 | 16.48 | 1.45 .87 | 3.34 2.39 Boy | CoG | ceaoc 2-10 
British Ger. Nether-| Den- Nor- 
Year Morocco} Algeria | Tunis | Egypt Isles France | many Italy Belgium | lands | mark way | Sweden 
LODO eens Us) |) Bakes Ht eye ley To WBA | Bot | ahr) OL 3 5s 18 04 36 
ODA ssetsivieras 6 1.96 | 3-04 | 1:49 | 1.46 2.08 | 13.30 | 8.56 | 11.88 34 18 SPP -04 -36 
MOQ Rc rke tele eos 2.07 Boe | eakslbte || ibeby. 2.07 | 13.07 | 3.40 | 11.50 -30 15 24 -02 -36 
NODS e cvereveisie 0% oS | “aso lel M61 | 1-54 1.84 | 18.67 | 3.65 | 11.45 -o0 15 -20 -03 -36 
TODAS Soucpetereis icc 2-46 | 3.58 | 1.16 | 1.42 Theis) || SGP BoGVA |) Abo Ae 34 ol lies -02 BY 
1 As sadn oe 2.62 | 3.61 ily, i) ilsats! Ilsiy | Sey | Boh |) ley 36 14 -20 02 36 
i Deas eee 200) | o-d4 | 1-84 | 1-53 s@es | APO || Goes |) Tee o rks “OD all} avs: 02 38 
MOD fiereteters ote te ots Beato -40n | 1-045 66 ia7ale |) Pal |) her || WA okts 709 15 aa -02 -40 
Average 
1909-13 Rite ists ilo) | SoG 1) alee |) ileaiil Tote) 4 Ge iP 203. |p ales, -40 oi! alo -O1 -26 
IMPALA Ses asa6 OX GHE \\ BOO | Thee) | iigels WS fea |} Bol |p abe! 34 mille PAD) -03 oats 
Portu- | Switzer- Czecho- Esthonia, Japan, | South New 
Year Spain gal land | Austria |Slovakia| Poland | Finland} Latvia | Lithuania] Greece | Chosen} Africa | Zealand 
TPO echt ck 1025 Wet 2a e878 | ico7 E798) 2-02 e048 9° \ 1.08 1025187) e884) mee 
Oy ee 1053901) 1.00. 19 638) 16565 122-00) "=.037 1 6.05 oh 95 | 2.14] .99 | .35 
Acre Ae naa TS (e116 | /-10 || 46. ete 582-677 | 045 07 195 le 106 (e212 1ae- Som pees 
TOES ee arh ps. 10645-1408 | 1170248") A510] 2551 04 96> 9506 12.07 ee eaSa |e LT 
Renee 10:38) 0.94 |. .10 |S48 | 1-50 1-2-05-| 0-04 |) 7-11 .25 | 1.03 | 2.08 | .74 | .17 
te eer ee Bio re 161) tes ee 00s 12 283° I 1.0771) 2.04 106 Meets 
(iGtere  .. 10778 | 1.07~| -17° | .50 | 1-551 20727) 04 12 £36) f) Tels dS" eee 
eet Ae Gio AT? We b0 Wy 15724 Seok Oe | 14 36 | 1.14 oe os 
eae Oe del |act0 | 64. | 1-72 8.85) 01) 08, | 28 1-188 et. 75 0180s ie od 
1901 oh os 10.46 | 1.067| .1i | -46 | 1-52 | 2.51 | .04 | .09 | .26 | 1.03 | 2.08 | .88 | .22 


*Data of U.S. Department of Agriculture. For 1909-13, including U.S. Department of Agriculture estimates for area 
within post-war boundaries. Figures for 1927 are preliminary. Dots (....) indicate that data are not available. 


«Estimate for area sown, not harvested. ¢ Including meslin and spelt. 


t Japan only. 
> Four-year average. 
¢ Two-year average. 9 Three-year average. 


@ Excluding Irish Free State. h One year only. 
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TABLE IJ.—Wueat YIELD PER ACRE IN PRINCIPAL PRoDUCING AREAS, 1920-—27* 
(Bushels per acre) 


Year States Canada| India ate Sie Chile |Uruguay way Bulgaria seta Bats Bosse Mexico 
19203 Sas eecine isseGy |p Ae aa} |) aleal 11.8 isiee | calito | az! 13.7 Ibi) P48 +s ee 
IVA bom. orocGee IPs} |) APA) 9:27 | 13-3 Boss |) fol feat 4) isos 13.1 14.0 | 12.8 : 22 
1922 evant ee 13s) |) aloes |) Ball) |] thle 12.2 17.6 eSulmeloeo 14.2 Welk | dea || oe 5.2 
(EB ori dats isto! |] Pals7e |) aPyoil |) alejeal 14.5 | 18:2 | 12-6 | 20:6 om 15.9 | 15-4 4.5 
ODA Rees ierco.e WGjssy jf Ibo) | Itc || we) 12.0 igoil | altlaye Wy eb 9.9 13.6 Mell i Sow 7.4 
IS PAS sexcrcnopecin TAG assez’ If DAE |p ithe 10.0 | 18-3 | 10-4 | 20-3 ioe Iksjoee |] iPAots) | lt) |) fetal 
OQ Giant ste eo i thot || aah |) aetoe' 11.5 its) | oes |) Ac?) 1529 Uefoll || iio | abled? ll Pats 
IEA nctieydoaee Tes)  ilietes t alareé |) ies 11.4 tase he 19.4 itso) || Wee) | WE | joo 9.6 
1909-13... 14.7 | 19.8 | 12.0 | 11.9 | 9.9 | 20.0] 8.2 | 19.8 | 15.7 | 15.6 | 16.7*/ 10.2 | .. 
a 7A Ene Hast) || UGS || alee! || al4ote: 12.3 fates |} alt hse4 4) Ae fetss 13.8 Ie IPE | so 5.0 
| British Ger- Nether-| Den- Nor- 
Year Morocco] Algeria | Tunis | Egypt Isles | France | many | Italy | Belgium | lands | mark way | Sweden 
LODO ayers siete 9.0 4.7 ALY |) AR. ||) So 7/ Ineyatss |) Pees AAAs 83-6 39-4) | 4125. OM 2Se8 
IA ees Gea 11.9 9.4 6.0 25.4 35-4 | 24.3 | 30.3 | 16.3 42.3 47.6 | 50-7 | 28.7 | 34.3 
IPP creer 6.2 5.1 3.4 24.1 cayless aly) | Yale) | aly 35.4 4d | 3950 Ne 25a0 zoe 
INP SS pesiodear SeOmmlilies 6.2 Aes, || Biletsy || AAPA || Avoik- |) aio 38.8 Aes) || 2B A | BBS I Oot! 
I AM are Sea 11.6 4.9 4.5 24.1 30-0 92056) 24-6 4) 1531 38.2 3929 )|53954 1923-5 a eoled 
LOZ ete creer cies 9.1 9.1 Ue 26.2 | 34.1 23-8 | 30-8 | 20.6 39-7 40.6 | 49.2 | 22.3 | 36.8 
ODO meres ss 6.3 6.3 dfoah hoe} || Billo(> |] al¢fokd) |), GRIEG) 92 36.6 |~41.6 | 35.4 | 26.6 | 32.4 
LOO Tee eeisracs: 10.9 9.5 ne} PaBotsy |! Bila? | CAL GRE ooo6 15.6 Bolly || 7Elaely If Aces |) Ptewe |) Bee 
Average 
EAS eie-e% 10.0 | 10.0 4.8 25.6 | 31.6 ier | Bw. | abs 37.6 DOols | 4 1e tale 2beouleoles 
IE PIEPISs o ono 9.6 7-8 ed P53} B87) || Milos || Byfos} |p Tae 39.0 AZo) 44. Onl 2oeoninoOet 
Portu- | Switzer- Ozecho- Esthonia, Japan, | South New 
Year Spain gal land | Austria |Slovakia| Poland | Finland| Latvia | Lithuania| Greece | Chosen| Africa | Zealand 
O20 Bear rrettass 135 9.4 | 30.1 | 14.6 16.8 Wee? |) iPel | AOA 13.4, | 10.4 | 18.9 sioff || Sis 
OD lemeteersicte cs 14.0 Uae |, ara || foe} |) AS I abil | Oe |) ae 15:9 | 10-8 | 18.6 8.8 | 29.9 
1s eeae 4 8.5 | 24.8 | 16.1 | 22.0 Wsess |] ise | a7 17.0 Scone 18a 7-4 | 30.4 
INP Bi causooae 15-0) 12-5 384-54) 18-7 || 24-0 |) 1928 | 17-9) || 1525 14.3 8-3) 17-0 7-7 | 24.0 
O24 eee ee es Ii le?/ Coll | Pls) |p iG || OES || TA} || Orit | ee IRi\oy 8.0 | 18.4 SG ulsasG 
LOD aeteies es 1163.24 ecw os-O a 22.0) | 25080 leds O51 1889 18.5 13.3 | 19.6 7-4 | 30.4 
9265s cee 13.6 Ba) |) Paysil |) aks) I a0 iyfes? | Pater i Abie 13.9 Worl I) Pope ao |! Bxhoil 
OD eens st Bo | saan |} 24k) || Beye |) oxic IG)s4h | Peter |) aR Pact Ibs? |) cao weer 
Average 
iS AB Ra ooo0o IBy7 Leah SHS || 0 |) BAW HOBO, Pbk It aiy/o2t bss ff ieee] alsa Too 28a 
GALES 5 e500 13.6 9.7° | 30.8 | 18.4 | 28.6 | 17.5 | 20.4 | 16.0 16.3 Sots) || altclelas 8.172926 
a ee eee 


romputed from acreage and production figures in Appendix Tables I and III. Dots (....) indicate that data are not 
available. 


“ Four-year average. ¢ Japan only. 
> England and Wales only. 4 One year only. 
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Tase II.—Wuear Propucrion iN PRINCIPAL PRODUCING AREAS, 1920—27* 


(Million bushels) 
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Year Btatee Canada| India Gala 
O20 Re eiateie 833.0 | 268.2 | 877.9 | 145.9 
OPAL ne bean pee 814.9 | 300.9 | 250.4 | 129.1 
ODES enter te 867.6 | 399.8 | 367.0 | 109.5 
Ona arataeres 797.4 | 474.2 | 372.4 | 125.0 
1 Se eee 864.4 | 262.1 | 360.6 | 164.6 
WD ob ue chess 676.4 | 411.4 | 381.0 | 114.5 
IOZOR aoe 832.8 | 409.8 | 324.7 | 160.9 
Oe eres. 866.5 | 444.3 | 334.1 | 115.0 
Average 
NOOG SI Seen. 690.1 | 197.1 | 351.8 | 90.5 
LO Ea ae 804.2 | 869.7 | 336.3 | 128.5 

Year Morocco} Algeria | Tunis | Egypt 
IRAE aera ilfst) Walmer 5.2 | 31.7 
OZ eine. Psary |) Asses 907 37-0 
INAS ae anor | 12-9 | 18:9 3-7 | 86.6 
Ie Spas ancoe ZOO eons Dem ee (erg 
ODA re San. 28-4 | 17.2 Dad | 34.2 
1 Ps Seca DIS) || aVAS7e | MUS | BYR So 
1 O26 Sie pecs antes HGe 22826) |) toeO | 3722 
1 PA Se ee mea 24-8 | 33-1 5.5 | 44.3 
Average 

arene UPD! |b 5354 7} || SRF 
I} Ee aoe ZAketf |) PAnoe fo) || SES) 

Portu- | Switzer- 

Year Spain gal land | Austria 
AQ20 Prostcteccass 138.6 | 10.4 3-6 5.4 
1A eee 145.1 9.3 3.8 6.5 
OD QE at oars or 125.5 | 10.0 2-5 7.4 
OD rere anes 15 (ed llone 3.8 8.9 
hope ak See aes 121.8 8.6 oil 8.5 
WZ ee i eee 162.6 | 11.5 eo 10.7 
OZOH een erensieio 146.6 8.5 4.0 9.4 
HO ZG eesti cme: 145-65 113 4.3 10.4 
Average 
1S09—13 setreme c 130-4 | 11.87] 3-3 1Z.8 
IBPAEP Soe aaode 142.4 | 10.5 3.3 8.4 


Argen- 
tina Chile |Uruguay 
156-1" | 2352 7.8 
ISO | P8eG | As@ 
UG Esetes || Pj, 5.2 
PLWfssy || Prorat | abies: 
ILS Nolk Pe boES 9.9 
191 265604 10.0 
22068 | 2ds0) ) 1032 
MESA | woos ec 
neo |) PANE al Gr57 
208.4 | 25.7 9.7 
British Ger- 
Isles France | many 
56-8 | 236.9 | 82.6 
(Beou ozo) LOGS 
GoeZelecic-onle seo 
58.4 | 275.6 | 106.4 
53.9 | 281.2 | 89.2 
SSiaff Wl abioes |) ile}. 7} 
BY) | WBillots | Caio4! 
OLe8? | 284-471 11326 
59-6 | 325.6 | 181.3 
61.0 | 290.9 | 98.7 

Czecho- 

Slovakia| Poland | Finland 
My 4) PP e api 
38.7 37.4 -58 
83.6 42.4 offi 
36.2 | 49.7 -69 
82.2 BVA aha) 19 
39.3 | 57-8 93 
34.1 47.1 -92 
37.9 | 54.6 -90 
aloe) 63.7 14 
36.0 44.0 74 


Hun- 
gary 


No wDWOURAUANS 


on PRAISES 
Oe obPREPREOUADYA 


Italy 


141.3 
194.1 
161.6 
224.8 
170.1 
240.8 
220.6 
195.8 


184.4 
198.3 


Bulgaria 


30.0 
29.2 
32.6 
Zoe 
24.7 
49.6 
41.1 
47.4 


37.8 
33-1 


Belgium 


10.3 
14.5 
10.6 
13.4 
13.0 
14.5 
12.8 
14.4 


15.2 
13.2 


Esthonia, 


Latvia | Lithuania 


° 


Bw SrOTMm WwW WP Ww DO 
ND WOoOODTONkFK wor 
WwW ONWODBONK CO 


Jugo- 
Slavia 


43.0 
51.8 
44.5 
61.1 
57.8 
78.6 
71.4 
56-5 


62.0 
56.5 


Nether- 
lands 


Hor Stover He & GS oom 
OOo POONNNDO 


Greece 


— 
Swh 


& 


a 
Com WK ROW WNOOeH 
Reco Wh hwo 


Rou- 
mania 


89.6 


—t 


> COomaonrn 
> OCNMOOCME A 


co 
ow 


Japan, 
Chosen 


41.1 
39.7 
39.8 
35-2 
37.3 
40.0 
39.9 
37.8 


32.0 
38.4 


Soviet 
Russia 


ee eee 


seeee 


sees 


eee 


South 
Africa 


- BNINDOonN 
> COLOR OWNS 


6.07 
7.2 


Mexico 


_ 


cotta ll ell ad 
oF FPO WOOWWO 
Po COW RPRNDE OO 


a 


Sweden 


eS ee 


ee 
Ooo FPNMWDRONOS 


DH WRROSOMWts 


_ 


New 
Zealand 


a 


> UR AR OOD 
S OORN ARE 


lor gor) 
ao oO 


* Data of U.S. Department of Agriculture. For 1909-13, including U.S. Department of Agriculture estimates for area 


within post-war boundaries. 


« Four-year average. 
>England and Wales. 


Dots (....) indicate that data are not available. 


© Includes estimate for winter wheat only for Esthonia. 
4Qne year only. 
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TABLE IV.—RyYE PRODUCTION IN PRINCIPAL PRopUCING AREAS, 1920-—27* 
(Million bushels) 
i = - % - Ro Soviet Ger- Nether- 

Year States Canada we eae ane sistta Tanta Reese France Tana Italy | Belgium ane 
1920........ 60-5 | 11.8 | 0.8 | 20.6] 6-2 | 61 | 9.4] + 34.5 | 194.2] 4.5° | 18.2 | 14.8 
UMA lesions (is7y |) PAIGE ed) 23.2 6.1 6.2 Soil || Soma 44.4 | 267.6| 6.5 | 21.3 | 15.0 
Pereira Set 103.4 | 32.4 355 PSI 6.4 4.5 Hare Nt ococc 88.4 | 206.0 5-6 Roa RP abo: 
O23 eer soll |) Pais 4.0 Blog! 5.2 5.9 Mee |) Sooo 36-5. | 263.0 6.5 20.8 | 14.6 
O24 ee eacses 65.5 | 18.8 15 221 Alay || Gee GBA) |} cooos 40.2 | 225.6 6.1 20.7 | 15-6 
IGPAS. oo nanee AG Omelet 4.7 82.5 S59) 0.9) | 8-0 Siosonl eas agro 6.7 21.7 16.4 
1O2Gse eee 41.0 | 12.1 oeo 31.4 8.0 | 7-5 TMIGPA || Sitios} || Bail | BSW) || Bac: 20-1 13.6 
IPL fs ccc ot 61.5 | 16.1 ne 22.6 8.4 SOG, Wigs) || Goode 36.8 | 286.3 RY, 20.1 | 13.5 
A gi | 
1909-13.....; 36-1 | 21 | 0.6 | 31.4 | 8.3 | 9.0 | 20.6°| 735.5 | 52.5 | 368.3| 6.3 | 23.6 | 16.4 
1921-25... 68-0 | 20.9 | 3-1 | 26.8 | 6.2 | 6.0 | 84] ....- 40.6 | 255.9] 6.3 | 20.6 | 15.7 

Denmark, Portu- Switzer- Czecho- | | Lithu- 

Year Norway | Sweden| Spain gal land | Austria [Slovakia Poland | Finland! Latvia |Esthonia| ania Greece 
IBPAVs Goeonoe 14.0 Ppl |) PH Oss) Fs? eG | LOS o2eo 73.7 tal Abst || dene 16:74, 240 
iG Alosenacoe 13.2 26-6 | 28.1 4.6 1.6 Nera Spot |) UGyices |) Toye || ee |) BD 21.0 Veal 
PPS oonsaod 1s! Pail || PARog) 5.4 1.7 WBE |) Blot |) Wy 4! |) Os 6.8 5.8 25.4 1.1 
ISPS ocacasae 15.9 Masoth || Pini Ree 1.6 15.8 | 58.38 | 234.7 oe 4 | 10=Sa)a 6-6 23.8 0.6 
1p ocdee Hiloil 10.9 | 26.3 GoSe al el 4 16.2 | 44.7 | 143.9] 11.3 | 7.9 | 5.5 | 18.3 0.5 
LO steerer tic 14.4 Ade || PY Ce be) Yaledh | sGisioi ed PY ce] eiog |) TPAGe |) 7c 26.1 1.0 
IAS atiuoae 1Se 23-3 | 23-0 aoe || lols 183% |) 45-9) | 197-30 h deg 6.1 ASD 13.8 1.4 
Sse deeaae Dele? | Uta) |) 2arfcal 4.4 ilo? LS s2en) 489] Zoom Ge lel aera eel deo 6.6 21.0 12 
Average 
IBUE SE 655 1) ZAQoli 24.1 | 27.6 ee iets) || Payoh | OSteGe || PARE! |) Ti aBs | Teta! 8.1 24.3 Pst 
SPALL c coc 13.9 PALS) || Pafatt 5.3 TCO IG I 52225200 cca S | 9.5 eve || Ee) 0.9 

* See corresponding footnote under Table III. 
“Old boundaries. > Four-year average. ¢ Norway only. 


TABLE V.—POTATOES AND CORN PRODUCTION IN PRINCIPAL EUROPEAN PRODUCING COUNTRIES, 1920—26* 


(Million bushels) 


Year 


tee ee woe 


Average 
1909-13 
192125 een 


France 


428 
305 
465 
364 
564 
558 
409 


527 
451 


Germany 


1,024 

961 
1,494 
1,197 
1,338 
1,533 
1,103 


1,374 
1,304 


Potatoes Corn (maize) 

Belgium,| Czecho- Soviet Hun- Bul- Jugo- Rou- Soviet 
Holland |Slovakia| Poland | Russia@ gary garia Slavia | mania | Russia? 
204 184 GO55)| a 5032) | ZOE LOPS ASS. Osler 
179 159 GRUB | Geers Silage |) Ree! LS eOse OcGu eee 
307 sper (LP PAL |b oe se AS aie Loo: orer | UMA e SoS 4 
211 BS O74 es take 49.2 | 26.9 Sa Saletoled seers 
223 239 9877 Ni eee CA aS ao eae 155 Sateen ae 
247 276 |1,069 | 1,627 S850) 128-25 1492 163s eos 
215 186 914 1,866 76.5 | 29.0 | 134.3 | 239.5 | 145.9 
215 245 890 740 6058 1 26-3" | 21197) 1938.22) 5202 
233 247 74:3 ee eee 08.47 | 22-3) M09 s4 140.2 alee 


* See corresponding footnote under Table III. 
2 European and Asiatic territory. 


> Four-year average. 
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TABLE VI.—UNITED StTaTES WHEAT ACREAGE, 
1920-27* 


(Million acres) 


ees Winter wheat cprine 
Planted |Abandoned| Harvested harvested hacen 
GAD Aces 44.9 4.84 40.0 Mil il 61.1 
OZ eet 45.6 Deel 43.4 20.3 63.7 
INV Piso ote | 47.9 Dod 42.4 20.0 62.3 
UP Secs 46.1 6.58 39.5 20.2 59.7 
1924 en | 38.9 3.26 35.7 16.9 200 
1O25 ene: 39.8 8.61 31.2 21.0 Gyo3) 
IBA co6t 39.8 2289 Nl oOr9 19.6 56.5 
NOD interes. 42.8 | 4.58 38.2 20.8 58.5 
Average | 
1909-13..] 82-0 | 3.60 | 28.4 | 18.7 | 47.1 
1921-25..| 438.7 5-24 | 38.4 19.7 58.1 


I 


* Official data of U.S. Department of Agriculture. See 
especially Agriculture Yearbook, 1926, p. 803, and crop re- 
ports. Latest figures include substantial revisions for 1924, 
1925, and 1926. 


TaBLE VII.—UNiITED States Wueat Crop Fore- 
CASTS AND ESTIMATES, 1925, 1926* 


(Million bushels) 


1925 1926 1926 1926 1926 1926 
Date Official | Official | Bryant}Cromwell|Murray| Snow 
WINTER WHEAT 
ADT el eeu) chess leas 589 565 570 | 563 
May 1.. 444.8 | 548.9 | 574 559 574 | 554 
June 1.. 407.2 | 548.3 | 5382 567 564 | 582 
ihiibye abe 403.9 | 567.8 | 555 569 561 | 564 
AUS ee 415.7 | 626.5 | 596 601 630 | 643 
Sept. 1.. 415.7 | 626.5 | 596 621 630 | 647 
Octal. 415.7 | 626.5 | 596 621 630 | 640 
Deca 1°— SUSEO) | O2029 Ire ete ae Sie AG 
SPRING WHEAT 
June 1.. BBiotl | Apoce 203 | 223 222 | 218 
Afithis alae 275.7 | 199.6 | 205 211 207 | 207 
AUS, Waa | PALATE! ARSE 188 213 | 208 
Sept. 1.. 283.9 | 212.1 | 203 214 218 | 224 
Octet. 2811.6 | 2138-3 | 204 209 213 | 216 
Dec. 1°...| 270.9 | 205.4 | le 
TOTAL WHEAT 
June 1....| 660.9|.....| 735 | 790 | 786 | 800 
July 1 679.6 | 767.4 | 760 780 768 | 771 
Aug. 1....| 678.4 | 839.2 | 793 789 843 | 851 
Sept. 1....} 699.6 | 838.6 | 799 835 848 | 871 
Oct. 1....| 697.3 | 889.8 | 800 830 843 | 856 
Dec. 1° ...| 669.4 | 832.3 sete es Sh 


| | | 
eee ee ee Se 


*Data from official and commercial crop reports and 
Daily Market Record, Minneapolis. 

“The figures given are the revisions made as of Decem- 
ber 1 in the years 1925 and 1926 respectively. The final 
estimates for the 1925 crop, published in December 1926, 
were as follows, in million bushels: 401.7, winter; 274.7, 
spring; 676.4, total. 


TaBLE VIII—UNITED STATES WHEAT PRODUCTION 
BY GRADES, 1921—26* 


(Percentages of total crops) 


Crop of No.1 No. 2 No. 3 No. 4 No. 6 Other 
WINTER WHEAT 
WA aa 7) | BYRON Ash Pie 3:5 1.6 
ISP oo 08 13358) || ates! |) PAA || AlBjoll 5.2 2.8 
UGPBysa aoe AVES || Abas |) Valery 9.2 Rofl 1.8 
SPH Bisse 80.3 | 42.8 | 16.8 6.7 Deo ici 
Too ceo Pasly | Zoe | ales, 6.0 1.6 1.1 
UA 5.5 nig 49.6 | 33.6 ; 11.5 Boll 1.5 0.7 
SPRING WHEAT 
IPA odio alot | Gasol 4! PehPy |] abajo 7.9 Boll 
O22 OZ ol ZOe4 allow 5.3 2.0 0.7 
IPB. a0 Isiots) || ASoth | GEC |) Tog: 8.8 5.6 
O24 eee (2G) | Palobs |) aigeal Sel 1.0 0.8 
oem Bila |) Pts 18. 9.2 4.8 1.7 
S20 eeners aoo6e I) aac |) Go|) atest oon’ oe 


*Data of U.S. Department of Agriculture: Crops and 
Markets, Monthly Supplement, December 1925, p. 403; Crops 
and Markets, March 1927, p. 89. Earlier data not available. 


“Data not yet available. 


TABLE IX.—UNITED STATES WHEAT PRODUCTION BY 
CLASSES, 1920—27* 


(Million bushels) 


Hard Hard Soft 
Crop of red Durum red red Pacific | Total 
spring winter | winter white 
IADe cae 139 52 808 247 91 833 
PALS soae 131 57 290 238 99 815 
O22 eee 170 91 280 248 719 868 
SPAY cone 126 55 242 272 102 797 
1924 ae el oe 66 865 189 52 864 
OZ errr. 156 65 206 170 80 676 
1O26 eyes 122 49 361 227 73 832 
IA loooo6 191 84 320 177 94 866 
Average 
1921-25..| 155 67 277 223 82 804 


* Classification by U.S. Department of Agriculture. See 
especially Agriculture Yearbooks, and Foreign News on 
Wheat: World Wheat Crop and Market Prospects, Octo- 
ber 22, 1927, p. 8. These are estimates only, and are made 
on a basis which does not lead to highly reliable results. 
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TABLE X.—UNITED STATES WINTER AND SPRING 
WueEat ACREAGE, PRODUCTION, AND YIELD 
Per Acre, 1920-27* 

SS SS eee 


Acreage Production Yield per acre 
(million (million (bushels 
acres) bushels) per acre) 
ae! Winter | Spring | Winter | Spring | Winter | Spring 
PAY, Gaae 40.02 | 21.13 | 610.6 | 222.4 | 15.3 | 10.5 
IMPANS sarc 43.41 | 20.28 | 600.3 | 214.6 | 18.8 | 10.6 
GPP Boae 42.36 | 19.96 | 586.9 | 280.7 | 18.8 | 14.1 
IBPSE cose 39.51 | 20.15 | 571.8 | 225.6 | 14.5 | 11.2 
192A rere 35.66 | 16.88 | 592.3 | 272.2 | 16.6 | 16.1 
INVA cone 31.28 | 21.02 | 401.7 | 274:7 | 12.9 | 13.1 
OZG seit 36.94 | 19.61 | 627.4.| 205.4 | 17.0 | 10.5 
WPF soode 88.187] 20.317) 552.8%} 313.87; 14.5% | 15.4 
Average ¢ 
1921-25. .| 38.43 | 19.66 | 550.6 | 253.6 | 14.3 | 12.9 


*Data of U. S. Department of Agriculture. See espe- 
cially Agriculture Yearbook, 1926, p. 803, and press releases. 


“November estimate. 


TABLE XJ.—CANADIAN WHEAT PRODUCTION FoRE- 
CASTS AND ESTIMATES, 1922-—27* 


(Million bushels) 


Date 1922 | 1923 | 1924 | 1925 | 1926 | 1927 
UAE GU caress <': 339 | 366 | 319 | 365 | 349 | 325 
Juilygodeererre rs : 321 | 383 | 282 | 375 | 317 | 357 
TU rag i Ros ory 389 | 470 | 292 | 392 | 399 | 459 
CTS lates co. 391 | 470°} 272 | 422 | 406 | 444 
IDCs Bil, cos.o% 400 | 474 | 262 | 411 | 410 | ... 


* Canadian Dominion Bureau of Statistics, Monthly Bul- 
letin of Agricultural Statistics, and press releases. See Ap- 
pendix Table XXXII for evidence respecting apparent errors 
in crop estimates. 


4 September 30. 


TABLE XIJ.—BrooMHALL’S FORECASTS OF EXPoRT- 
ERS’ SURPLUSES AND IMPORTERS’ 
PurcHASES, 1926—27* 


(Million bushels) 


es 


Margin 
Date of Available| over Importers’ purchases 
report for importers’ 
export | purchases} Total Europe {ex-Europe 

Aug. 10... 768 64 704 560 144 
Sept. 14... 816 112 704 576 128 
Nov. 2.. 8382 128 704 576 128 
NOs Yaad 856 152 704 576 128 
Decl 4a. 868 164 704. 576 128 
dei Aaa 868 148 720 600 120 
Mar. 22.. 908 148 760 640 120 
May 24...) 907 115 792 656 136 


* Data from Broomhall’s Corn Trade News, 


TasBLE XIIJ.—Unitrep Srares Imports OF WHEAT 
AND FLour From Canapa, 1920-21 To 1926—27* 


(Million bushels) 
Leen 


Withdrawn) Withdrawn General imports® 
Crop year for con- for mill- 
July-June sumption, ing in Wheat | Flour 
duty-paid | bond, free| grain |as wheat; Total 
IPA OA Besa © oocae Br ileaaetets es > | 50.69 | 6.39 | 57-08 
UPA Dye etic 8.46° 6.17% | 14.46 |} 2-79 | 17.25 
1922-23... 7.41 9.28 | 18.01 | 1.94 | 19.95 
1923-24..... 13.68 13.90 | 27.28 | 0.76 | 28.04 
1924-25..... 0.27 5.81 6.17 | 0.08 6.20 
1925=2605ere 1.64 13.47 | 15.60 | 0.08 | 15.68 
1926-27..... 0.05 13517 |) 132249) 6-275 M3eon 


*Data of U.S. Department of Commerce, in part com- 
piled from Monthly Summary of Foreign Commerce, and 
Agriculture Yearbook, 1925, p. 762; in part supplied direct. 

“Practically all from Canada. No deduction made for 
re-exports, which rarely reach 1 million bushels. 

+ Distinction established by emergency tariff act effective 
May 28, 1921. Before this date no duties had been in force 
since April 17, 1917. 

¢ Including June 1921. 

@Nine months only (October—June). 


TABLE XIV.—CANADIAN WHEAT AND FLouR Exports 
OVERSEAS, 1920-21 To 1926—27* 


(Million bushels) 


Through | Through | Through 
Crop year Total U.S. all Cana- | Vancouver 
Aug.-July ports dian ports alone 
1920-21 aero 1 Pace 63.67 48.7% ileik 
1S Ee ecionboacde 168.0 109.7 58.3 9.4% 
{OU coocoaon 263.3 150.8 112.5 21.5% 
1O23=04 eerie 323.6 164.7 158.8 58.4? 
Ee ORs aA Goobic 189.5. 99.1 90.4 26.0 
1925-26 ete tere 314.0 161.3 iGysy/ 58.7 
1926-27, 522 = ceerue 285.2 150.8 134.4 39.6 


* Official data from Reports on the Grain Trade of Can- 
ada and Canadian Grain Statistics. These figures do not in- 
clude exports by lake and rail to the United States; hence 
the totals do not represent Canada’s gross or net exports. 

2 September—August. 

> Eleven months, September—July. 
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1926-274 


-12 
29 
6.37 
7.22 


14.00 
6.63 
6.83 
4.27 
5.74 

23.47 
3.25 
1.40 

-59 
-15 
5.39 


42.86 


APPENDIX 
TABLE XV.—MontTuiy WHEAT RECEIPTS AT PRIMARY MARKETS IN THE UNITED STATES AND CANADA* 
(Million bushels) 
aren ih United States primary markets Fort William and Port Arthur Vancouver 

1923-24 | 1924-25 | 1925-26 | 1926-27 1923-24 | 1924-25 | 1925-26 | 1926-27 1923-24 | 1924-25 | 1925-26 
PND) 8G Gee ae eae 65.3 | 93.0] 48.3] 71.6 2.0 1-3 eZ 1.5 -00 Al -50 
Septaree ee ote) 45.3 | 82.1] 57.9 | 48.7 28.3 Coal) 4isor( i) events) app AL 28 
AS ee a eae 40.5 | 88.0] 86.1 | 87.1 (yfoll | 2MeMy | WataP || afiiaal 3-20 | 3-90) || 7-04 
INOW Netcool ; 37.2 | 60.5 | 84.1 | 29.8 (sy || aPeth || Sikes Ip Gibass 3-04 | 5.05 | 9.79 
Aug.—Noy........ 188.3 | 323.6 | 171.4 | 187.2 | 169.9 | 92.0 | 151.6 | 150.9 6.49 | 9.65 | 17.66 
1 DOS HGR eee 28.4 | 36.3] 84.9 | 22.4 bs) || Apo Gstolsy || xo} orks |) Zleral IF (aie! 
LEV Go si eca io mere Ty) iP ler) Pales |) OHS Woo A etOs aie LO le2t Ne eeo4e 10203 
SOD Setere: cit. oe co, 0 vo i TOSS mul O co see Gaon me lO) 3.9 6.2 4.0 8.6 71-82 | 2.08 | 7.74 
WETS. ek Se ene USSOMlmelgeo | Sol ad 6cG | 2n5 8.5 ah Ps 6.3 8.09 14 | 6.98 
Dec.—Mar........ Poll | iS eyfetsh || ee ba8 (Bl | sel |) ales) ase |) tie |) alate ft ekhats’) 
PADI ete sa oy ss scepeean 10.1 | 10.4) 14.0) 14.4 6.4 8.1 1.8 | 12.6 6.47 | 1.02 | 3.58 
Mayet ins wis « Gea OMe Loca ee 15.8 AD | SlrfPX 1) ales} 5.24] 1.54} 1.20 
ANTI 56 ye eee GA eeell9) | 21.0) e207 iliee, 41) 13-6 leo 3.05 -74 Pe 
ANWR cae toe Sle 41 Sal ddeO) |) O8e8 13.1 6.7 6.4) 10.7 1.31 alla -27 
NDEs UL Va eaicls os OMe Ol alot evaiellond suas || Pa BOA |) Zo) | aie | Biocdill || Sine 
AUIS. JULY ses 3s 347.4 | 518.5 | 386.9 | 384.9. | 297.4 | 157.0 | 261.8 | 254.0 | 52.00 | 23.93 | 53.82 


* United States data are unofficial tigures compiled from Survey of Current Business; Canadian data are official figures 
from Reports on the Grain Trade of Canada and Canadian Grain Statistics. Vancouver data for 1925-26 and 1926-27 are 
derived from weekly figures. 


2 Receipts at Prince Rupert included with receipts at Vancouver for the period between October 1, 1926, and April 1, 
PE 


TABLE XVI.—INTERNATIONAL SHIPMENTS OF WHEAT AND RYE (BROOMHALL), ANNUALLY FROM 1920-21* 


(Million bushels) 


Crop year 


ending 
approximately North 
August 1 America 
1O20E 2 Nase ae 432.2 
122 ea cars 404.0 
DEB cere eee 455.2 
O23 24 ere ees « 454.4 
1924 2D va creicre.s + 422.6 
1925-265 cers cise « 413.2 
O22 eens 484.4 
Average 
MOTO=14s sacs sen 206.9 
OZ = 26ers 429.9 


Wheat, including wheat flour 


Rye, including rye flour 


Argentina, Russia, To To Ex- North | Russia, 
Uruguay |Australia;/Danube|India | Other | Total | Europe | Europe | America;Danube| Other 
63.9 Swaik || tle® |pUleF! coco || POLO) Geilo | ABs 40.0 1.3 lko?/ 
118.4 | 110-8 | 5.6 .2| 8.1 | 647.1 | 546.7 | 100.4 34.9 02} 1.3 
138.3 AT.8 | 6.9) |26-1 | (2215 )676-4 I) 585-9) |) 9055 58.7 Weft IES 
174.4 77.9 | 86.0 |17.5 | 15.1.| 775-3 | 626.5 | 148.8 Madris, |) “Alea | oes 
oA) |) ili |) TBS Bil || LE) Aloe | GBBarl || 1@oe 61.9 4 1 
93.9 74.0 | 82.7 | 4.9] 48.8") 667.6 | 5382.3 | 1385.3 1bsoal att) | ah op? 
139.0 | 103.8 | 48.8 |10.2 | 28.8 | 815.0 | 683.0 | 182.0 | 32.5 8.1 6.6 
82.5 54.9 |225.2 lez. 8.1 | 624.7 | 542.7 | 82.0 -9 | 24.3 | 28.8° 
129.3 85.5 | 18.9 |16.1 | 16.6 | 696.3 | 586.2 | 110.1 89.5 9.7 4.4 


*Data from Corn Trade News. Figures are Broomhall’s cumulative totals, presumably including revisions 
weekly shipment figures. Dots (....) indicate no shipments reported. 


«For 53 weeks. 


> Largely Germany and Poland. 


¢ Chiefly Germany. 


——— 


Total 


aes Les re 98 en eR CS 
ee NONWONGS 
amr NNWKRKF ONO 


of his 
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TABLE XVII.—INTERNATIONAL TRADE IN WHEAT (INCLUDING FLOUR), ANNUALLY FROM 1920-21* 


(Million bushels) 


A.—NET Exports 


———— 


——— 


- _ Rou- 
nace uly Bais Canada|} India j|Australia faa Chile |Hungary|Bulgaria Slavia mania Russia |Morocco 
| | — 
a : 0.37 
IAT ESALS aac cece Bag? |) iasiacsk |] akbar 88.9 64.0 | 2.2 (.01) I ere 3-76 1.41 : 
1 ison eoneds 951.8 | 185.4 | (18.8) | 114.6 | 118.1 Oss 9.40 4.52 3-90 3-01 eats 
WE sod ooGuad 200.2 | 279.0 | 28.6 HOSS moos elicos 5.15 4.32 1.01 1.64 Bie 0.28 
RL om sodaoe 1PHfot! | Seo |) WDat! 85.6 | 172-2 5-6 16.79 2.45 5.84 8.98 PASIO74 : 1.7 
ICPHEOS cade aoe OHA! || Wok || atch BBG | sich (se 13.54 | (1.70) | 9.55 3-21 (9.4) 0.7 
1925-26......... 109.401 394.1 | 8.0 |) 77:2 | 94.4 | 1.0. 119.79 81545871) 11259" |) 9.93.7) 2710 eno ee 
NO26= ieee 198.6 | 292.7 | 18.9° | 102.7 | 143.0 Oke | Paley, TCR ue 924s | 1O9e a 494 ek 
(WN, ce cade. 110.0 | 95.6 | 49.8 | 55.2 | 84.7 | 2.4° | 43.14 fat.o7r| .... | 54.62" | 164.57] 0.38 
IGPAL XR ocosocec 187.8 | 265.3 | 16.2 90.3 | 129.4 Pee? || PAB} 2049 6.38 5.46 Gisets 0.82 
B.—NeET ImporRTS 
Crop year | United Trish ; Nether- 

August-July Algeria | Tunis Egypt | Kingdom) Free-St.| France |Germany| Italy | Belgium| lands |Denmark} Norway 
IGA AA ooanaabs 5.6 ila} 11.21 200.1 68.3 59.87 | 99.4 Aye 18.9 0.35 3.86 
1A Pace enatatic (4.2) (1.3) 6.84 208.2 iWfoll 69.5% | 100.5 40.5 19.8 4.01 5.16 
1G. 5 occonds 23 0.7 TEOSH 205s nA Sia Ao 300% | 115-7 BID 23-9 6-28 6.90 
192 3=) eee (7.2) | (2.8) Sativa Hed! 20.3 | 53.3 Ser | GEEY 40.0 26.7 9.28 6.11 
Bind soe ands 0.5 (0.2) 9.90 | 208.8 OF osros 80.99 | 88.7 39.0 26.8 6.55 5-57 
MOPEDS aoa00 de (AB) | (Poe) || Umer! ighleil ilsjotsy |} sey 57.4 67.7 39.2 hee 6.00 6.70 
IGA ons oncoos 1.6 (0.3) Soft || PAL os} eg |) GPa 91.8 86.6 39.5 28.4 1 VAL Grae 

A 
1909-14.........| (5-3) | 0.8 | 0.02] 217.7 43.6" | 67.8' | 53.07 | 50.2°| 22.6 | 6.667] 3.78 
WGP AG cs Sobor (2.6) | (1.2) 9.14 | 206.4’ | 19.4? | 36.9 A574 88.5 39.6 24.9 6.42 6.09 
B.—NeEt Imports (concluded) 

Crop year Switzer- Czecho- 

August-—July Sweden | Spain | Portugal and Austria |Slovakia| Poland | Finland | Latvia | Esthonia| Greece Japan 
IAT MAL cone Gos 6.61 | 19.88 6.67 12.9 14.6 18.3 aes 2.47 0.58 0.612 | 10.6 5.8 
IPA rwoosdnne 3.85 8.02 Sale 1}a4 19.0 11.6 1.20 3.39 0.74 0.76% |) 1327 24.9 
IPRA coaconuo shoves || (Oeike)) |) (o5% 16.6 13.4 10.2 2-02 5.12 ieil lies |) a ie/ols 14.5 
1928 = 24. cis iieiss ¢ Poy |) (se%4) || Bia2e" il ffeal: 18.1 PAL? 2.63 Hele 1.80 0.97 18.8 29.1 
OPH oa nae 10.58 0.80 6.0°% ils}a) Wo? |) ley | alee) 4.54 | 1.94 0.86 20.8 Par 
NOD 5— DO seers sete ae 6.10 | (0.78) oe 15.6 Le 217 (460) 5523 1.56 0.97 eer 7Pic{ 
IOI osonacse 6.09 | (0.69)! 16.3 15.4° | 20.1 8.07 Sale 1.67 0.90 18.7° 

A 
TOLL GR ae. 70771) 26019) 8-079 16.0 10.507 vo cyl ee | ee ll) ee ee ea 
AAS. canon one 8.33 1.52 Oa melons 16.0 Wee ole 4.68 1.43 0.95 isthe") PAD oz 


* Data from official sources, in large part through International Institute of Agriculture. Figures in parentheses repre- 
sent, under A, net imports, and under B, net exports. Dots (....) indicate that data are unavailable or that comparable 


averages cannot be computed. 


«Calendar years 1921 and following; averages for calen- 
dar years 1909-13 and 1922-26. 

> Broomhall’s shipments, probably incomplete. 

¢ Gross figure. 

@ Seven months. 

¢ Eleven mouths. 

? For pre-war boundaries; not comparable with post-war 
figures. 

7 Data incomplete because of territory occupied by for- 
eign armies. 

» Irish Free State separated after April 1, 1923. 


* Statistics for 1924-25 and 1925-26 adjusted for imports 
of wheat under decree of December 30, 1924, permitting 
refund of duty. Figure for 1926-27 probably too low. For 
discussion see Wueat Srvupres, II, 211n., and III, 427n. 
From January 11, 1925, French shipments to the Saar re- 
gion have not been counted as exports from France. These, 
consisting largely of flour, were 1.5 million bushels in 
1922, 2.0 in 1923, and 3.2 in 1924. 

j Three-year average. 

k July—June figure. 

' Eight months. 

™ Four-year average. 
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TABLE XVIII. INTERNATIONAL TRADE IN WHEAT FLour, ANNUALLY FROM 1920-—21* 
(Thousand barrels of 196 pounds) 
A.—NET Exports 
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Crop year United Jugo- 

August-July States Canada India Australia | Argentina Chile Hungary | Bulgaria Slavia |Roumania 
(p14 ee eee ee 13,665 | 6,688 | 835 | 2,281 353 | 138° (2) | 88 426 150 
UP EOS icks PORES BGS 14,900 7,701 497 8,677 950 1007 1,863 242 392 115 
LUO eerteeine cei oi 14,457 | 10,936 538 4,081 842 Tol? 1,137 166 163 293 
ODOR DAS Mencirehees-ie.s 6 17,020 | 11,933 708 0,222 Wiz 181 2,330 147 417 936 
1 )e COs 65 5 ASO ANOS 13,882 | 10,108 892 4,625 1,625 196 2,025 (23) 697 619 
INA Reh See Gera 9,551 | 10,847 685 5,008 1,648 48 1,817 465 456 849 
Ca Seid One 13,3878 9,238 Tale 5,318 1,730 82° 1,588 2902 311 922 
1 SOOS Are os Sas 10,639 3,898 618 1,802 1,307 67° 7,443 502? iss 1,092/ 
O26 eeterteee cs ccc: eects 13,962 | 10,805 664 4,523 1,368 143 1,835 nbs)S) 425 562 

B.—NEtT Imports 
Crop year ‘ , 

August-July France Italy Belgium Spain Algeria Tunis Egypt Kingdom Free St. Germany 
One Be (66) 123 (2) 163 205 (4) 2,046) ie 6552 eee 306 
74 Ea ee (372) (91) | (287) (53) (36) 20 (4783475508 eee 612 
OTB eee ere cates sucarays (478) (393) 24 (48) 80 79 1,636 5,519" 607" 5667 
MODS DAs Bee alesse Saver’ (254) | (1,493) (480) (66) (62) (34) 1,798 2,764 2,126 | 4,1667 
IP y Coss Sarees (393) | (1,246) (787) (59) 50 95 1,906 1,465 1,892 5, 3849 
WOZ5=ZO cere ae scb.8 oe (260) (336) (151) (157) 5 seis 2,486 2,483 1,748 1,411 
hal StS ONT (16) (193) (65) (148)* 36 (24) 1,891 4,022 1,757 491 

verage 
NODOSA rece sates (183) (793)"| (704) (12) (126) 189 1,760* 5,193 (1,827)? 
NOZTEQG cece iss aire (351) (712) (826) (75) 8 32 1,851 5,244 2,918 
B.—NEtT Imports (concluded) 
Crop year Nether. Czecho- 

August—July lands Denmark! Norway | Sweden | Austria | Slovakia Poland | Finland Greece Japan 
| OF SS 592 45 241 212) Hed361a eos 19504) eect 432 229 157 
GPA EOP Ses arias ca csc 560 555 456 34 1,811 2,130 115 724 149 559 
Sp AzD AS eae aes 659 555 603 15 2,016 1,996 5385 1,091 1,099 147 
ODS 24 iret crease a sib oe 1,286 476 635 264 2,607 3,584 530 1,098 1,301 37 
NODA 2O Ne aes cieisvasertoe's 698 201 560 146 1,580° | 3,094 3,826 973 1,324 (518) 
HOD DOO Mee te aie ars: 1,269 495 7175 (17) 15279" | 3,202 3 GY | aaa (1,016) 
OZOH 27 ecriet, «ics cists is 1,751 691 611 7 1B OS (mes OO 76 oes Il Gaeoc 193 

Average 
NOOGS A tee si iewys ses 2,028 586! 639 Re rece mee ales. [ihavclsteceuae|ienetsserers 9207 181 
1 i taspsuceeonac7s 894 456 606 104 1,858 2,811 910 1,000 966° (158) 


* For footnotes see under Table XVII, except as follows: 


Net import of 224 


barrels. 
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TapLE XIX A.—Exports OF WHEAT AND FLOUR AS WHEAT TO JAPAN FROM NortH AMERICA AND AUS- 
TRALIA, ANNUALLY FROM 1921-22* 


(Million bushels) 


Wheat and flour Wheat and flour from Wheat from Flour from 
ot United United United 
Se hae Total Wheat Flour States Canada |Australia|| States | Canada |Australia|| States | Canada |Australia 
IS PACS Aonaguc OF B9e2lSoio-04 || 1d-96 3.62 7.81 | 11.00 Boab’ feDOmeez 06 27 Ol) 
IRPPOAY ssap0oG TAOS 2 Sie. 97 6.50 3.79 3-19 5.35 3-05 3-41 |) 1.15 -74 -08 
192824 eres css 32.12 | 30.29 | 1.83 | 11-06 7.25 | 13-81 |) 10-26 6.96 | 13.07 -80 -29 74 
PY OES ooooon 14.89 | 14.55 -34 4.35 Sota 7-03 4.10 3.43 7-02 A745) -08 -01 
1925=20 siege <i> 29.66 | 29.07 “09 5.28 | 13.48 | 10.90 5.18 | 13.03 | 10.86 -10 -45 -04 
WOZG—2 listeterereisters 19°97) 19:27 -70 7.84 8.30 4.33 7.34 7-63 4.30 -00 -67 -03 


* Data from official trade statistics of the three exporting countries. 


TaBLE XIX B.—Exports OF WHEAT AND FLOUR AS WHEAT TO CHINA, HONGKONG AND KWANTUNG, FROM 
NortH AMERICA AND AUSTRALIA, ANNUALLY FROM 1921-—22* 


(Million bushels) 


Wheat and flour Wheat and flour from Wheat from Flour from 


Sama United United United 
Total Wheat | Flour States | Canada |Australia| States | Canada |Australia] States | Canada |Australia 
I PAMOP* shobcae 10.50 eld 8.33 9.30 37 -00 -14 UPA ay -69 
O22 23 aeisintelsiete 16.97 Hogs | aleso77 |) aioe} 2.88 -80 -04 12562.) 2-08 fon 
1923-24........ Nasal |) AMPA | Sea) |) Brot | Thos 7.40 Mobal ||) Brasv6 |) alain 1.18 
1 BPRS conoe sal] 8 57 5.09 8.29 ede -20 -00 Patiyy || ales yy -65 
TG25= 2G erence « 19.91 8.12) 1-79 SPAY? || alse 7.69 43 8-29 || 6:03 47 
OZ6=27 ces crores 12.98 3.94 8.99 5.76 6.96 8.94 -00 5-76 | 3.02 Al 


* Data from official trade statistics of the three exporting countries. 


TaBLE XIX C.—Exports OF WHEAT AND FLouR AS WHEAT TO THE WEST INDIES FROM NorTH AMERICA, 
AND TO BRAZIL FROM NorTH AMERICA AND ARGENTINA, ANNUALLY FROM 1922-23* 


(Million bushels) 


To West Indies¢ To Brazil 
Year 
July-June United United 
ua Total States Canada Total Wheat Flour States? Canada? | Argentina? 
NOD Dad Melero saci aise 12.85 8.66 4.19 18.38 18.63 4.75 2.24 Lik 16.03 
NODS SA ete rate st eereios seers 14.40 9.76 4.64 21.93 15.53 6.40 2.49 -34 19.10 
NO 22s ertotentere craieve oe arenes 12.65 9°23 3.57 20.50 18.16 7.34 3.24 -15 ivfoiuk 
IR PASO an 605 og OOO DEO CORA ID He 8.24 4.53 21.93 13.51 8.42 4.06 99 16.88 
NO 262 fitetecron majets eee 6 13.10 9.19 3.91 24.95 15.91 9.04 4.25 1.20 19.50 


* Data from official trade statistics of the three exporting countries. 


2 Flour only—wheat exports to the West Indies from thes i 
Reicha this pevlod. e two countries never amounted to more than 150 thousand 


> Wheat and flour. 
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TABLE XX.—UNITED StaTES WHEAT AND FLOUR Exports, ANNUALLY FROM 1920-—21* 
(Thousand bushels) 


55 


Wheat inspected for export 

Crop year 
July-Jane Hard red Hard red| Soft red| White ted es 
spring | Durum*| winter | winter | (Pacific) | Mixed? wheat 
1920-2 iter es 10,081 | 4,872 |182,701 | 34,281 | 27,729 | 68,615 | 14,989 
192 eee 20,145 | 8,697 | 78,477 | 18,998 | 43,652 | 18,963 | 19.389 
1922-23..... 8,718 | 12,271 | 51,654 | 20,846 | 13,602 | 25,047 | 22,813 
1928-24..... 1,022 | 4,908 | 19,640] 9,810 | 18,653 | 5,435 | 19,325 
1924-25..... 16,760 | 5,945 | 90,840) 6,944 | 10,063 | 9,386 | 55,552 
125-26. 3,338 | 4,170| 7,358) 2,282 | 16,914 | 5,944 | 23,183 
AEA rote 1,829 611 | 66,874 | 29,980 | 26,615 | 1,398 | 28,943 


exports 


Total 
wheat 


293 268 
208,821 
154,951 
78,793 
195,490 
63,189 
156,250 


Total 
exports 


Total 
imports 
Cess re- 
exports) 


76,046 
74,245 
69,949 
81,087 
65,313 
44,846 
62,910 


369,314 
282,566 
224,900 
159,880 
260,803 
108,035 
219,160 


56,404 
16,852 
19,735 
27,954 

6,106 
15,363 
13,164 


Net 
exports 


312,910 
265,714 
205,165 
131,926 
254,697 

92,672 
205,996 


* Data of U.S. Departments of Agriculture and Commerce. 
1926, p. 816; and Crops and Markets for 1926-27 data. 


*Durum exports are materially understated, in earlier 
years chiefly as explained in note b, in later years chiefly 
because inspections for export are limited to Atlantic, gulf, 
and Pacific ports, so that large quantities of durum wheat 
that are exported from lake ports via Montreal escape clas- 


sification. 


See Agriculture Yearbook, 1924, p. 578. 


TABLE XXI.—INTERNATIONAL TRADE IN WHEAT AND FLourR, MoNTHLY FROM JULY 1926* 


(Million bushels) 
A.—NET Exports 


See especially Agriculture Yearbooks, 1924, p. 579, and 


>It was estimated that 20,030,000 bushels of durum were 
mixed with spring wheat in 1920-21. 
exports in 1920-21 were largely soft and hard winter wheat 
shipped through gulf ports. In 1921-22 and 1922-23, 70 per 
cent of the exports of mixed wheat is estimated as durum. 


Other mixed wheat 


United Argen Jugo- 

Month States | Canada| India (Australia| tina Chile | Hungary| Slavia | Poland | Algeria | Tunis Egypt 
IMT Vee toveccesss FeFe.s 19.0 20.7 2.30 2.8 4.5 -08 81 -40 -15 44 -46 (.87)% 
AUB aves ccenct: s 34.8 eG 118? ne, 2.6 -02? 8.50 1.45 -28 -43 -26 (.68)*% 
Septerecsec ss 29.6 13-2 -46° 1.6 2.1 02° 3-54 PAPA | -06 -68 34 (.84)? 
OCtl Seo s- 22.3 34.9 Atith 1.5 il ats) -00° 3.75 1.79 (.03)* .11 29 (.78)? 
INOVee ee cele s © 18.1 49.6 ~93? 1.5 1.4 aS? 2.50 1.43 -03 adlf 24 (Ci0)s 
1 DX Or aces 13.2 48.8 50° 6.0 PaASaL ox 1.95 14 (UO (oie cae) (.67)? 
UTD air aa RT) WO TERE Gl es eyed TF api 1.05 224) (20) (oases ly GOL) Sie Uz0)e 
RGD rae eccces 8.0 14.8 (.18)*) 14.2 25.2 -04 15 -16 (.88)%) (.45)%| (.14)*| (.81)% 
IVE AT tere icv cies! <2 9:1 21.0 oiled Log 27.0 - 06° dd -43 (.75)%| (.50)%} (.08)%| (.58)¢% 
INO) SS ic.chenepoeeee 15.2 22.0 -ol? | 12.4 24.0 -03° -67 ae || Cush (ote | Coikspei Core 
MEANY cele ke eco 13.5 ood SO ml ore 18.7 04” 1.29 -45 | (2.49)%| (.55)%| (.25)%) (1.05)2 
AEN Bipot 11.0 19.6 2.88 10.9 ilejoil Ree 95 oot W(2ed4) Si) C34) a0 (eG) te (err O)2 
SUL Wrerersvevetas tos 11.6 8.8 512? 8.1 Dos) 1.26 -06 (.42)9) (.26)7| (.10)%) (.47)% 

B.—NEtr Imports 
Irish | United Nether- | Seandi- | Switzer- | Ozecho- | Baltie 

Month Free St. |Kingdom| France? |Germany| Belgium | Italy lands navia land |Slovakia| States¢ | Japan 
CTE) stensieee e201 5's 1.55 | 18.65 1.02 | 12.04 | 3.89 8.14 | 2.09 Ay 2230 2.79 offil -O1 
CO i ask « 1.50 | 20.98 | 2.80 | 13.59 | 3.51 | 3.60] 2.26 | 1.37 | 1.66 .78 .64 .93? 
ent eects « TAS 17248 | 2.621 (bek6 | 2-780 8-30 8-90.) 1.48 1 1628 122.13 0) 81? 
OCG. ce Pag) 12.62 0 1,90 1 Gr02 2-42 ae46 2-02 10829) 2:10.08 STL We 147 
NOV or. V7 1402 0 1039 | 5-97 | 2.76.1 6-700) 0 2-34) | 1.64 V1 Soa eleee aed 02 ei: 
Detect e's 1.72 | 16-71 | 3-02 | 5-28 | 2.88 | 6.68 | 1.98 | 1.45 | 1.08 | 2.84 | .74 | 1.43° 
[Tae 116 17.95 | 7081 | 4:76 :| 2:98 |) 8.28 |. (2:708 | 1-48) 1 8 77 5 he 80 
Tiel acre clereie «1s 1-60) 15.81 7.89 4.66 | 3.31 9.41 2.07 1.17 1.38 1.26 -38 1.31 
Mab e.o i938 | 19.90 | 7-28 | 5-66.) 3.88 | di-4l | 2-81 | 1.36 | 1.56.) 1.88) 810) 1.97 
aes 1.72 | 18.89 | 4.61 | 8-44 | 3.90 | 8.88 | 2.18 | 1.21 | 1.08 | 1.28 | .44 | 1.51° 
Mayu. 1.98 | 19.06 | 6.54 | 10-19 | 3.51 | 9.73 | 2.87 | 2.05 | 1.00 | 1.72 | ..70 | 1.78° 
iit 1.99 | 24.28 | 6.58 | 10-65 | 4.00 | 7-62 | 2.43 | 2.48 | 1.11 | 2.98 | .72 | 2.81 
ZN eae ee ae 1.70 | 17.33 | 10-00 | 10.19 | 3-62 | 7-59 | 2.02 | 2.06 | 1.43 | 1.56 | .63 | 1.16 


* Data from official sources and International Ins 
check exactly with yearly figures printed elsewhere, 
not available by months. Dots (.-.- 


4 Net import. 
>’ Gross, not net. 


¢ Net import of 1,200 bushels. 


4 Probably understatements. 
¢ Finland, Esthonia, Latvia. 


titute of Agriculture. Totals of the above monthly figures do not always 
owing to the fact that the yearly figures presumably contain revisions 
) indicate that data are not available. 
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Tape XXII.—OcEAN FREIGHT RATES ON WHEAT AND CorN, 1913 AND Crop YEARS 
1921-22 ro 1926-27* 
(Cents per bushel) 
7 Canada Northern Nore Norge ae Plata marae Austral? 
to New York Range ange acific own river i 
A j Ini d United 
ie Kingdom iyerees! Kingdom! Gace ieingdont Ragdon inedom Kingdom 
1913 (Jan.—Dec.)....... 8.3 5.8 8.0 19 PAL 10.6 12.2 20.4 
1921-22 (Aug—July)... 10.7 8.5 10.3 12.5 Dive 14.6 12.8 28.6 
1922-23 (Aug.—July)... 9.2 5.5 8.0 11.0 2252 14.3 15.4 23.6 
1923-24 (Aug.—July)... 9.4 6.8 8.6 10.4 Pa Lope 118371 15.0 21.8 
1924-25 (Aug.—July) . 9.4 6.3 8.8 10.5 21.3 12.0 14.7 25.2 
1925-26 (Aug.July)... 9.0 a0) 8.0 9.2 20.0 10.9 13.1 22.3 
1926-27 (Aug.—tJuly)... 12.9 9.7 12.1 13.3 PAS, 1 15.8 28.5 
O92 ORI Ul yee cere, 10.6 6.1 9.9% n.q. 19.8 16.6 12.8 25.5% 
AUIS eee cesses sects 10.8 7.4 10.6” n.d. 17 16.4 12.4 26.4 
SOD trey cae nisin 13.6 9.9 11.9 13.6? 22.0 17.6 12.9 26.3 
OCE Rin keane seas 20.2 Miso 18.5 20.6 26-5 26.1 Gots 29.2, 
INOWiae ce worst oe Boul 22.0 21.2 19:2? 29.8 30.8 20.7 34.1 
DC Cie cS athe: tos 13.6 13.2 12.5 13.1 27.4 24.7 18.8 33.7 
De JAN case tee cee ees oil | 8.7 11.4 12.3 24.8 20.6 iio 30.7 
CD Aerectih oa niicts 8.9 7.8 8.9 11.6 Daeg) 19.6 Sez 31.4 
Matec cceenre ss 8.3 6.4 led 11.6 24.3 18.2 17.9 30.6 
ADD Screeete caters eekous, 3 9.9 6.4 8.0 11.4 23.8 17.8 15.7 25.9 
Mayan taste here: 9.9 6.4 8.9 11.4 PAL of? 18.4 14.5 25-3 
JUN Coe. rays are occas 8.0 BSs# n.d. De 21.6 15.9 13.8 26.3 
JULY, eee cha wdestisre Ae 7.6 4.6 n.q. 8.6 21.0 IAs 12-2 23.1 


* Averages of Friday rates published in International Crop Report and Agricultural Statistics. New York—Liverpool rates 
are for parcels in liners; others for cargoes. 


* Three-week average. > One week. 


TaBLE XXIJI.—WueEat Stocks IN THE UNITED STATES AND CANADA, 1920-27* 
(Thousand bushels) 


United States (July 1) Canada (August 31, 1920-23; July 31, 1924-27) 


Year In country ; Commercial 
Total On farms mills and visible Total On farms In In In 
elevators | (Bradstreet’s) elevators | transit | flour mills 
LO ZO Rae etre cise 110,254 | 49,546 37,304 235404 eee Pt ea CRI We coo s 238 
[EVA le or vets aces 92,840 56,707 27,167 9,966 13,727 2,144 4,831 6,032 720 
LODZ Aare tar ta. 81,457 82,359 28,756 20,342 20,590 2,360 11,024 4,578 2,628 
[028 separates: 102,414 35,894 87,117 29,403 11,690 1,441 5,051 2,758 2,440 
LDA eerie eiie a. 106,204 80,981 36,626 38,597 45,159° 7,363° 27,400? 5,856" 4,539 
LODb meena tetas ct: 86,447 29,357 25,287 31,803 26,483 2,709 17,939 3,835 2,000 
I i dtonio so acest 65,949 20,978 28 , 490? 16,486 35,601 8,987 25,451 3,163 3,000 
ee Baia cateote sais 74,950 27,359 22; 075% 25,516 50,586 4,264 37,079 5,243 4,000 
verage 
[9L0=14 8 oe sca... 89,411 82,485 31,600 253020 | ee OA neato Cale racrcis Sia lat eects Ole stesters S 
PAYS naceonena 94,073 37,060 30,991 26,022 
—— 


* Bradstreet’s visible, and official data of U.S. Department of Agriculture and Dominion Bureau of Statistics. See 
especially Agriculture Yearbooks, Canada Yearbooks, Price Current-Grain Reporter, and press releases. The Canadian 
cence cot aaa with oe aan statements of Canadian carryovers, as given in the table of approximate 

sposition of wheat supplies in Canada (Appendix Table XXXII), presumably because the carryover fi es exclud 
of the wheat in transit figures, included above. x 2 a ee 

“Not available. 

>July 31, as for later years. 

¢ For 1924 quantities in farmers’ hands relate to August 
31; for subsequent years to July 31. 


“Estimates for 1926 and 1927 on new basis, not entirely 
comparable with figures for earlier years, which are prob- 
ably too low. 


APPENDIX 57 


T. 
Taste XXIV.—Unirep States Census Reports on Ciry Mitzi Stocks or WHEAT AND Fiour, 1925-27* 


(Million bushels) 


a 


June W Dee. 21 Mar. 71 June | Sept. 20 Dee. 21 Mar. 21 June 20 
19H 1B WH 19 1xz7 


—— 


Item 


Percentage of U.S. flour output 


Fee 87.44 88. ()* 88.4 87.44 87 .5* H).5” 90.1” 
Wheat stocks: i s 
In country elevators Te isis os 2.16 7.55 4.67 8.92 8.47 6.06 2.56 
In public terminal elevators... 3.44 12.70 7.10 12.04 11.95 §.85 3.88 
In private terminal elevators)) 
not attached SOUS Se 9S 3.65 8.57 10.66 5-84 | 1.61 
UU TM ee ae 26.72 82.86 3-29 15.38 13.49 6.45 10.39 
In mills and elevators attached | 
ROUSMUNM Ears xo oe ot. sob eo 6 45.93 79.87 71.84 60.57 34.15 
OCF] Ge 32.31 | 103-11 64.64 124.77 | 116.41 85.77 52.59 


Wheat-flour stocks in wheat 
equivalent (4.7 bu.=1 bbl.).. 15.73 21.55 ° 18.28 


Total wheat and flour as wheat 48.04 124.66 82.92 
} 


19.82 20.38 | 19.40 | 16.76 
144.59 | 136.79 105.17 | 69.35 


* Data from press releases of U.S. Department of Commerce. 


© Based on total output (114,438,544 barrels) of wheat + Based on total output (114,689,930 barrels) of wheat 
flour reported at the census of manufactures, 1923. flour reported at the census of manufactures, 1925. 


TapLe XXV.—FLovur STOCKS IN THE UNITED STATES, MONTHLY FROM JULY 1920* 


(Thousand barrels) 


Crop year July1 | Aug.1 | Sept.1| Oct.1 | Nov.1) Dee.1 Jan.1 | Feb.1 ice 11 Reet Mee OL eae July 1 


1920-21...... 2,283 1,927 1.790 | 2.153 2,450 2,310 2,170 2,093 | 2,126 | 1,977 | 1,863 1,649 | 1.478 
1921-22...... 1,478 1,710 1,993 | 2.213 2,625 2,544 2,024 1,979 | 1.758 1.752 | 1,914 1,856 1,658 
1922-23...... 1,658 1,865 1,986 | 2,246 2,388 2,157 2,293 2,347 | 2,152 2,110 2,355 2,173 | 2,233 
1923-2A.....- 2,233 | 2,382 2,271 | 2.533 | 2.599 | 2,491 | 2,406 | 2,184 | 2,193 | 2,186 | 2.305 | 2,029 | 2,046 
1924-25...... 2,046 2,129 2,226 | 2,449 | 2,286 2,234 2,035 1,883 | 1.967 | 2,103 | 2,006 | 1,874 1,815 
1925-26......| 1,815 1,855 1,988 | 2.212 2,378 2.425 1.993 1,975 | 1.922 1,971 | 2,237 | 2,055 | 2,076 
192%6-27....-. 2,076 2,282 2,402 | 2,302 | 2,799 | 2,515 2,303 | 2,280 | 1,927 | 1,907 1,899 | 1,917 | 1,931 


a 

*As compiled by Howard, Bartels & Co. and published in the Daily Trade Bulletin, Chicago, and the Daily Market 
Record, Minneapolis. These “include supplies in leading cities and at country points, small mills, etc.,” but exclude 
flour in transit and are otherwise far from comprehensive. Russell’s Commercial Review gives another series, from 1921- 
22, which runs about three times as large. It includes flour on the piers in New York and an estimate for mill and 
transit stocks. This is not given here, because it overlaps the mill stocks, involves a large element of estimate, and 


covers a shorter period. 
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Tape XXVI.—Worxp VIsIBLE WHEAT Supplies, Aucust 1, 1920-27, anp MonTHLYy, 1926—27* 
(Million bushels) 


i Kean Afloat to| North te U.K. and| Grand |Total ex- 
nas Sete estes ene pelea pers TSO pe America Australia ‘afloat total |Australia 
en, : Neat 89 | 9-357 | 97.5 1 12-85) 76-224) 50:97 81-21 89.0) Wale te lao 
ay re aes ao 89 | 9.7 | 30.0 | 7.6 | 5700 | (Gbet NN 38.70 Obes) 1164-8 teloae 
TOO DAO elects e 48.1) 19:8) 2.2 3.0 7-1 | 48.9 | 62.4 | 5.2 | 56.0 | 193.6 | 12006 
1 OUSeAto el os apne fel ea -4 wl l8-0 8.2 | 39.0 | 87.4 |) 90-4 1 -47.2 | 157.0 4) 1396 
POpeAag ls) Tot Wee St.6 | 6-8. 130-0 9.9 | 41:8 | 108s7 |) 96:8.) Sis) | 192-21 ele2ee 
ORAS, TAY gn oe ee |) vale ail 8.4 9.2 | 33.3.) i077 | 16:1.) 42.5  ts0.8 Inicoee 
ade See: 64.20 98.3 | 4c 6.2 4.3 | 38.6 | 92-5 | 10.3 | 42.9°-| 145.7 | 189-5 
el a eae T1714) 216-6 Vo 420 3.6 5. |. Bhe7 Wl 1SB.7 1 Tse al oo | Sse ed ee 
Oct lest | 195-1 | 49.4) 4:5 1.4 5.4 | 35:4 | 178.5 1 5.9. | 40.8" | 205.24) 2238-8 
INGy ericson 137-44) 8ie3<) 3-8 0.0 (23:74 (87.82 SIR7 |) 358) 41-5.) 264s Oe ee ae 
Ecce elena ce, 133.0 | 123.0 | 1.8 2.0 3.6 | 36.9 | 256.0 | 3.8 | 40.5 | 300.3 | 298.3 
qO2 Tolan teks. Dare ipa Ne tee Wt ED 4.7 | 48.2 | 947-1 | 88-6 | 47.9 || 378.64 -29726. 
Mebig hie! s cons: 110.2 | 118.9 | 8.1 | 80.0 4.7 | 50,1-.|920s1..\ 88:1 | 63.8.) S810 asoice 
Maple: 12k 104.3 | 116.7 | 14.7 | 64.0 4.9 | 70.4 | 221.0 \~78.7 | 74:3" |-S74.0 1a10-0 
iNoieee 4 ee eae RS 7073 1 14.8" oo sO 4.9 | 75.8 | 196.0 | 67-8 | 80:7 1934455 120185 
Maye ces. <k 68.8 | 80.5 | 16.6 | 43.5 5:7 | 7156 114923 |) GOs1 | 77-35 O86. Fan odes 
Sune’ tik 55.1 | 58.0 | 18.6 | 31.5 7.5 | 65-9 | 118-1 | 45.1 | 78:4 } 231.6 }o0g8 
uly ele iceine AGO 45.5 e925, | 2255 8.4 | 50.9 | 91.7 | 92:0 | 59.3 | 188-0 | 160-5 
IES ee GheOm4o 7 6.8 edo. 7 7.8 | 46.1 |.108-6) 1 19-0 1953.9) | 181.5 esos 
Average, Aug. 1. 
TRUER Gs aan, ieee Bae Spent oa es 5.9" | 15-4 | 85.2 | 69.6) 2.2%} 50-6 | 127:4°| 12128 
a Se ee ee 60.4 | 19.5 | 4.9 | 17.9 8.4 [2 44.0) 79.941) 22.8 5) 52.625) 155-8 Weds 


* A joint compilation by Broomhall, the Daily Market Record, Minneapolis, and the Daily Trade Bulletin, Chicago; 
here summarized from Broomhall’s Corn Trade News and the Daily Trade Bulletin. Includes some flour stocks. 
“For Australia, four-year average, 1911-14. 


TABLE XXVIJ.—WueEart GRouND, FLour PropuUCcED, AND FLouR ExporTeED, 
UNITED STaTES, MONTHLY FROM JULY, 1925* 


Year ending June 30, 1926 Year ending June 30, 1927 
Reported by 975 identical mills Estimated total Reported by 968 identical mills Estimated total 
Month Rate of Flour Rate of 

Wheat Flour j|extrac-| Wheat Flour’ | exports Wheat Flour |extrac-| Wheat Flour 
ground | produced Hen ground | produced ground | produced be ground | produced 
(thous. (thous. oe (thous. | (thous. |(thous.|| (thous. (thous. ae. (thous. (thous. 

bushels) bbls.) bbl.) | bushels) | bbls.) | bbls.) || bushels) bbls.) bbl.) | bushels) bbls.) 
TULY serie: 40,287 8,763 | 4.60 | 46,249 9,806 777 || 48,676 9,513 | 4.59 | 48,860} 10,485 
US ecracie 42,397 9,208 | 4.61 | 48,722] 10,413 874 || 47,3827 | 10,377 | 4.56 | 52,898] 11,4380 
SI) 0 Rucerie 45,466 9,827 | 4-63) 52,281 | 115126 800 | 48,905] 10,754] 4.55 | 54,654] 11,885 
Gling #04% 49,029] 10,562 | 4.64 | 56,520) 12,000] 1,012] 48,196] 10,563) 4.56| 53,731! 11,610 
NOM ow actor 41,681 8,971 | 4.65 | 48,097} 10,190 872 || 48,155 9,453 | 4.57 | 49,350} 10,368 
WC Craemrete 40,924 8,790 | 4.66 | 47,186 9,976 | 1,009 | 39,927 8,758 | 4.56 | 44,3869) 9,587 
Nias Boa 39,691 8,535 | 4.65 | 44,939 i avAl 676 | 38,676 8,478 | 4.56 | 42,869 9,263 
KRebisss cvs: 34,080 7,325 | 4.65 | 38,610 8,180 647 | 35,785 7,853 | 4.56 | 39,611 8,559 
Marseerscns 37,035 8,074 | 4.59 | 42,248 9,068 695 | 39,928 8,739 | 4.57 | 44,196 Ord 
ADT Sian ere 34,662 7,465 | 4.64 | 39,098 8,301 834 || 37,179 8,088 | 4.60 | 41,064 8,795 
May tear. 34,027 7,283 | 4.67 | 38,389 8,099 | — 679 | 37,891 8,273 | 4.58 | 41,781 8,987 
ANTS ho ate 36,774 7,908 | 4.65 | 41,106 8,709 667 | 38,109 8,287 | 4.60 | 41,970 8,989 
Total... | 476,053 | 102,701 | 4.64 | 543,445 | 115,389 | 9,542 | 498,754 | 109,136 | 4.57 | 555,353 | 119,485 


* The first three columns for each year are from U.S. De 
September 30, 1927, giving results of monthly milling cen 
Foreign Commerce. Fourth and fifth columns 


STUDIES. 


(thous. 
bbls.) 


793 
1,442 
1,560 
1,385 
1,344 
1,208 
1,009 

874 

867 
1,016 
1,099 

863 


13,460 


partment of Commerce press releases, October 6, 1926, and 
sus. Flour export data are from the Monthly Summary of 
computed by a method to be discussed in a forthcoming issue of WHEAT 
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TABLE XXVIII.—Averace Prices or REPRESENTATIVE WHEATS IN LEADING 
EXPORTING AND ImporTING Markets, MonrHLy, 1926-27* 


(U.S. dollars per bushel) 


United States Canada Liverpool Argentina)|Australia 
No.2 || Nos 2 No.1 ‘ 
Red Hard Dark Reber Most Meat No.1) No. 3} No. 2 South} Aus- | Argen-|| Barletta 
Month Winter | Winter | Northern| Durum | toba | toba || Mani-| Mani-| Hard | Pacific] Rus- | tra tine || (Buenos |} (Mel- 
an (Kansas) (Minne- | (Minne-| (Win- | (Win-|| toba | toba [Winter| White| sian | lian [Rosafe| Aires) || bourne) 
ouis) | City) | apolis) | apolis) ||nipeg) nipeg) 
JOT eae 1.34 | 1.31 | 1.56 | 1.53 | 1.51 | 1.38 | 1.72 | 1.62%| 1.59 | 1.60 | 1.69%) 1.73 | n-a. | 1.61 | 1.61 
Sept... 1.36 | 1.32 | 1.48 | 1.88 | 1.44 | 1.38 | 1.67 | 1.57 | 1-54] 1.56 | 1.61] 1.65 | 1.624] 1-60 || 1.61 
Cay aed 1.40 | 1.89 | 1.53 | 1.50 | 1.43 | 1.36 | 1.77 | 1.69 | 1.68 | 1.67 | 1.73¢| 1.72] 1.68] 1-64 || 1.61 
NOV depo | 1.9%) 1-48 | 1-61 | 1-41 11.80 [61580 1.70) 1.72 | 0-74 | 1.78: 1.731 1-66.) 1-470 W168 
Dl es 1.37 | 1.88 | 1.48 | 1.74 | 1.33] 1.28 | 1.71 | 1.68 | 1.67 | 1.67 | 1.66 | 1.67 | 1.56 | 1-36 || 1.30 
UTA suse el se 1.38 | 1.37 1.47 | 1.68 | 1.36 | 1.23 | 1.68 | 1.60 | 1.64] 1.64 | 1.60 | 1.65 | 1.58 | 1.80 1.28 
BED eck: 1.35 | 1.85 | 1-46 | 1.60 | 1.40 | 1.27 | 1.72 | 1.61 | 1.61 | 1.64 | 1.68 | 1.62] 1.58] 1.31 1.24 
Maer teu 1-30 | 1.33 | 1.43 | 1.57 |) 1.43 | 1.30) 1-74 | 1.59 | 1.51%) 1.62 | 1.62%) 11.627] 1.54 | 1.32 1.23 
AD ects tie 1.29} W830 | 1-4 | 1.5491 7.45 10-88) 170) 1-57 | 1-581 -60)) 2-4. | 164 F152) 1-383 1.25 
IME er acarn 1.42 | 1.42 | 1.53 | 1.58 | 1.56 | 1.46 | 1.80 | 1.60 | 1.61 | 1.69 | n-a. | 1.67) 1.62 | 1.45 1.82 
UTIOR ciate. 1.50 | 1-44 | 1.57 | 1.57 | 1.61 | 1.49 | 1.81 | 1.65°) 1.65 | 1.67%) 2.4. | 1.71} 1.67 || 1.47 1.35 
Att hie aoe Peale e386) 158 91-53) 15625) 1-53) Wav Os) 1679) 158) 159) na 1668) 162) a7, 1.34 


* United States prices are the U.S. Department of Agriculture monthly weighted averages of daily quotations for 
reported cash sales, compiled from Crops and Markets. Canadian prices are monthly averages of daily prices from the 
Grain Trade News. Liverpool and Argentine prices are averages of Friday quotations from International Crop Report 
and Agricultural Statistics, except Rosafé and No. 3 Manitoba at Liverpool which are averages of Tuesday quotations 
from Broomhall’s Corn Trade News. Australian prices are averages of daily quotations for export wheat, furnished 
directly by an Australian correspondent. ‘“‘n.q.’’ signifies no quotation. 

« Four-week average. ¢ One week only. 

>’ Two-week average. « Three-week average. 


TABLE XXIX.—MonrTHLYy Prices oF DoMESTIC WHEAT IN EvuROPE, FROM AuGusT 1924* 
(U.S. dollars per bushel) 


Great Britain France (Chartres) Italy (Milan) Germany (Berlin) 

Month | syeu-as ) 1926-6 | ione-27 || 1e4-25 | 1025-20 | 1020-27 | 1024-25 | 1025-26 | 1920-27 || 192-25 | 1om-26 | 1026-27 
TAT ieessiate ay stcsysr PSA liebe 1.76 || 1.50 1.62 1.61 1.40 1.88 1.85 1.29 1-55 1.75 
SEDicriseteies 1.45 | 1.48 1.46 1.54 od 1.77 1.49 1.94 2.08 1.46 1.38 if7al 
OC st rerite #6 eo? 1.34 1.48 A 62, 1.48 1.88 ed 1.94 PPA 1.47 1.37 ihe 72? 
INOW cit rees nc. ai 1.56 1.45 1.62 ita zal 1.37 1.96 1.88 oS} |) PPA) 1.37 1.49 1.78 
IDR ees eer 1.54 | 1.60 1255 Lave 1.33 1.78 1.94 eld, Maal 1.44 1.62 1.74 
RAT Me eecs 2-0 fr exai 1.66 1.60 1.55 1.87 oats) 1.88 PAPA rid 2ols 1.64 1.61 1.72 
Heber out: tei 1.54 1.54 1.89 1.42 1.81 osill 2.16 Healil 1.63 1.60 eee 
Mareen reeset & 1.70 1.51 1.52 1.87 1.39 1.70 2.09 2.14 Deli 1.63 1.66 1.73 
IN Dieta ape ok 1.58 1.57 Tol) ilse(e 1.40 1.82 1.86 2.20 2.02 1.60 ilotey 1.76 
MAN erie chelates 1.64 1.75 1.58 1 ste oat) 1.91 1.93 DoS; 2.16 1.70 WeGAP Hey 
UME eee « 1.67 bagel 1.65 he 75 ists 1.88 1.80 2.20 1.99 iLof(} n.q. 1.96" 
ily nese. 1.55 | 1.84 | 1.64 || 1.64 | 1.58 | 1.81 | 1.63 | 1.98 | 1.80 | 1.74 | ma. | na. 

| 


* itai re averages of weekly average Gazette prices as given in the Economist; for France, averages 
of Be tarnished Nae ane Federal Reserve Board; for Italy, averages of Friday prices of soft wheat as given 
in International Crop Report and Agricultural Statistics; for Germany, monthly average prices as given in Wirtschaft 
und Statistik. All data are converted, for convenience, from the domestic currency in which they are quoted in the above 
sources into U.S. money by monthly average exchange rates. “n.d. indicates that no quotation was given. 


«First half of May. > First half of June. 
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Tape XXX.—AveERAGE DaILy VoLUME OF TRADING IN WHEAT FuTuRES IN UNITED STATES MARKETS, 
MonTHLY FROM JANUARY 1921* 
(Million bushels) 


Year July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. | Apr. May June Year 
| | 

1920-21...... ele ee ee ee eee cn oe | 52.5 | 46.1 | 49.8 | 45.2° 
OO ons ASS (|| ate || Gifotl 54.0 | 58.7 | 48.3 | 36.5 67.9 USB I AERO Be ioed Al walatey |) “olor 
PPB 6 onic euleak || By8be | Bais I pels yams |) yal loole |) wiffall PL 48.0 | 41.0 | 40.9 | 387.3 
PB nee Be | Rilath | Was) |) Bee | Pefoil jy Balok || iétoad | ikSo! 22.8 | 18.0 | 14.4 | 34.0 | 24.3 
1924 Do eeeres 53.3 | 50.0 | 42.7 | 61.4 | 60.9 | 58.8 | 73.4 | 81.0 87.4 | 59.3 | 60-3 |) 67.6 | 62.9 
1O25=2 0st 56.2) |) 60-0) | -59)-0 60.4 | 65.2 | 90.3 | 60.6 | 58.3 69-0 | 55.8 | 48-8 | 46-3 | 60:9 
1O26=2 (eerste yoke || 2efotl |) AGA |) ABI || Geach |) ayes |) sey |) Anjou! 34.1 | 33.8 | 50.4 | 44.8 | 4179 


*Data of Grain Futures Administration, U.S. Department of Agriculture. Not compiled prior to January 1921. 
« Six-month average. 


TasLE XXXI.—ApPARENT DoMEsTIC UTILIZATION OF WHEAT (CARRYOVERS DISREGARDED), 
ANNUALLY FROM 1920-—21* 
(Million bushels) 


Crop year United Aus- Argen- | Jugo- | Rou- 
August—July States | Canada| India tralia tinat | Chile¢ | Hungary /Bulgaria| Slavia mania | Morocco 
| | | aa ea |= 
O20 SD Wears chore Rial 97.4 | 362.8 29.4 | 90.2 21.0 Bylo) 28.2 Bey Boe) 17.9 
SPAR Ss oaocoos Geol | WN asess |), Alrebo4 44.0 | 45.4 e260 43.3 24.7 47.9 75-0 My) 
PPD sd ciao 667.8 | 120.8 | 3388.4 AR | Biot! 24.4 | 49.6 28.3 43.5 90.4 1 Dor 
1 O23 2A teen ieierete re 670.0 | 128.1 | 352.3 42.7 THES |) PARE |) BOSE 26.7 Does Saal! 19.9 
NOD ARO eevee eres 608.0 70.0 | 322.5 44.4 | 73.9 19.3 | 38.0 26.4 48.2 67.2 27.0 
OD b= Geer irre 573.0 87.3 | 323.0 39-3 108.9 25.6 Diled 45.3 67.1 94.8 25 
1192022 peers rte GaykOs i Tiled, |} MGS || coco I} ooe es Mao || nee) Bey 61.7 COR? esa 

Average | 
1909 STAM ever ceerers: DOU ML ei LOI 80221 Boos 63-42) 19.02 Uris ee oe ene Sees 16ecs 
IPAS so 556 noS 616.4 | 104.3 | 320.1 43.4% (Prarie || DPR |) Uae Beas | Bee4! 84.1 21505 

| 

Crop year British Nether- 

August-July Algeria | Tunis | Egypt Isles France |Germany| Italy Belgium lands |Denmark| Norway | Sweden 
1920S) lrrerects cote 21.8 (oli) || AAG) | Waince) |) BOs |) 1D || BA 42.4 24.9 flor AS 16.9 
IGA escsocoas Pa} oll 43.8 | 282.0 | 840.6 | 177.8°| 294.6 55-0 28.3 1s? 6.1 16.2 
CPE he 21.2 | 4.4 | 44.3 | 275.5 | 288.9 | 109.4°| 277.38 | 50.3% | 30.0 | 45.5 | Jes dees 
CPB oooot | 28.6 Toll 49.2 | 298.1 | 528.9 | 187.2°| 294.7 53.77 | 33.0 | 18.1 6.7 23.4 
ieee wee 17.6 | 5.0 | 44.1 | 281.8 | 339.7 | .170.1°| 258.8 | 52.4¢| 31.5 | 12.4 | 6.1 | 17.4 
1995206, ee. 28-1 | 9-1 | 49.0 | 263.6 | 841.1 | 175-6 | 308.6 | 54.97) 30:9. | 45.8 J geome ions 
Deore! Sonaatrs Pacey | rate NARS) |) Daciionl | BRIE |) aU / eee NN) BIN BYjour | aes | atRoil 6.8 18.5 

verage 
NOOSA reves 29.8 7.0 | 33-7 | 277.3 | 361.2°) 219.9°| 236.3°| 65.4 27.6 Tilatee 4.1 G55 
OPT E26 aerate cre 24.0 6.7 46.1 | 280.2 | 327.8 | 153.9 | 286.8 53.2 81.1 15.4 6.7 18.9 

Crop year ‘ Switzer- | Ozecho- a 

August-July Spain Portugal land Austria | Slovakia | Poland | Finland Latvia | Esthonia| Greece Japan. 

19202 einer 158.4 16.9” 16.5 20.0 | 44.7 D7) 97 21.8 

: Ane : : ate : 30-9) 
AGO none 153.1 | 17.4° | 17.0 | 25.5 | 50.2 | 38.6 | 4.0 | 1.53 | .... | 98.4 | kaa 
2a iecasnrnnne 125.3 | 16.5° | 19.1 | 20.8 | 43.9 | 44.9 | 5.8 | 2.06 | .... | 26.5 | 43.8 
1998-24, 00.000 156-8 | 16.4 | 20.9 | 27.0 | 57.4 | 52.4 | 5.8 | 8.44 | 1.70 | 27.6 | 55.7 
ROO ence 122.6 | 14.5° | 17.0 | 23.2 | 53.8 | 49.6 | 5.3 | 3.52 | 1.40 | 29.1 | 99.9 
ee Seen 161.9. be 1SsiL> | 25.4.1) 6120 ah BS. Dee Gte B72) 176 |) oom pen eaoke 

© Bl8).0)0, 0.46 616 . . f . b | | 

Average : ne 26.2 54.2 59-2 | 6.1 3-53 1.74 Loo oles 
I Ce Ae ee 196-60) Sere ie 20e28|) 71 .6°R) sek ee een ee rr | 29.9 
192122600. os ci 143.9 | 16.4” | 18.6 | 24.4 | 53.3 | 47.7 | 5.4 | 2.85 | 1.697 | 98.3 | 48.9 


* Computed from production and trade data given i indi 
Been de Neuses ote aot eden gi in Tables UI and XVII. Dots (.-..) indicate that comparable pro- 
2 ¥For Southern Hemisphere and Morocco, calendar 
< i e years ° These figures are too low, j - 
ices rie pe peed of crop years; averages are for are underestimated and net suportesan Teast acres ge 
calendar years—for Southern Hemisphere 1910-14 and 1922— incomplete. See Wuerat Stup D Y is. 
26, for Morocco 1909-13 and 1921-25. : Sa Rol Re oa 


a . * . 
> Trade figures partially estimated. e Deny ae enero with Belgium after May 1922. 


? Three-year average. 
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TABLE XXXII.—ApproxIMATE DISPOSITION OF WHEAT SUPPLIES IN FouR LEADING ExporTING COUNTRIES, 
1922-23 To 1926-27* 


(Million bushels) 


ee United States (July-June) Canada (August-July) 
1922-23 | 1923-24 | 1924-25 | 1925-26 | 1926-27 || 1922-23 | 1923-24 ) 1924-95 | 1925-26 | 1926-27 
PAITAT AN SUOCESY. ds hs box od de 130 153 | 167 1386 111 36 29 41 26 385 
I ARMRE COD Opera): Secs s Took cs 868 797 | 864 | 676 | 833 400 | 474 | 262 411 410 
LoOtalasiippliesmsens 8. 998 | 950 |1,031 812 944 436 503 303 437 445 
| oes 
Net exports 5. ORS RCROSAL Cate eres eae 208 | 185 258 95 209 279 346 192 324 298 
Seed requirements ............. 91 79 88 83 85 40) 39 39 40 39 
Consumed ttor food = ........... 470 | 477 | 479 492 492 4] 42 42 42 44 
Unmerchantable and lost in 
(CUTE ELEN Go a a 22 31 22 18 31 
PC BOM ALIN NR ao telicle diac Sos che ws 46 92 | 70 31 20 10 15 5 5 10 
Apparent error in crop estimate. ALIS 11 23 2¢ || 20 
SLOCKSpateen Gigniters seseser ie cave ok 153 167 136 iil 138 29 4] | 26 oD 48 
hotaladisappearance’......... 998 O50 alles 812 944 436 503 | 308 437 445 
| 
a a i I ae al cl 
a Argentina (August-July) Australia (August-July) 
em 
1922-23 | 1923-24 | 1924-25 | 1925-26 | 1926-27 || 1992-93 | 1923-24 | 1924-25 | 1925-26 ) 1926-27 
MNT VALESTOCKS Boe te en ada ses « 66 56 63 57 67 27 42 38 36 30 
NIGRY GOTT! aS Siig Arcee ee 196 248 191 191 221 109 125 165 115 161 
AROTAIESTIP DIES senso ec = oe 262 304 254 248 288 136 167 203 151 191 
ENGI XDOLUS Eee onic rciane cere 6 6834, « 139 172 123 94 148 50 86 124 77 103 
Seed requirements... .0.25...0.- 19 21 23 25 24 11 10 11 11 12 
Gonsumed*forifood. ... .oseaes ss 44 45 49 54 55 28 28 29 29 30 
HMeedeanduwaASt@. os ct es saciee <s 4 | 3 2 8 5 5 5 3 4 5 
LOCK SHALECM Cire aeics o ieceie cle a si 56 63 57 67 61 42 38 36 30 4] 
Wotraledisappearance 4.)4-6 -.-- 262 304 254 248 288 136 167 208 151 191 


* Based so far as possible upon official estimates for the various items of supply and disposition. It is necessary, 
however, to supply estimates for certain items in all four countries, as well as to adjust official figures in order to 
place all data on the designated crop year basis. The following notes explain our methods of estimation and adjust- 
Seetcs Srates. Initial stocks. The figure for 1926-27 (like the figure for stocks at the end of 1926-27) is the sum of 
official estimates of stocks on farms and of stocks in country mills and elevators, Bradstreet’s figure for visible supplies, 
and wheat and flour stocks in city mills as reported by the Census Bureau. Flour stocks converted at 4.7 bushels per 
barrel. In order to avoid duplication with stocks in country mills and visibles, the quantities of wheat reported in 
“country elevators” and “in public terminal elevators” have been subtracted from the Census Bureau’s totals. Pub- 
lished figures for country mill and elevator stocks on and prior to July 1, 1925, have been raised by 29 per cent, in 
accord with the Department of Agriculture’s revision of the original estimate for July 1, 1926. In the absence of official 
data, city mill stocks on and prior to July 1, 1924, have been estimated roughly at 40 million bushels in 1922 and 1923, 
and 50 million in 1924. These figures appear reascnable in the light of official estimates for later years. A higher figure 
for July 1, 1924, than for any other year except 1927, seems acceptable in view of special incentives for mills to accumu- 
late stocks in that year. New crop. Official figures. Net exports. Official data for domestic exports, plus exports, less 
imports. Includes shipments to possessions. Flour exports and re-exports converted at 4.7 bushels per barrel; flour 
imports (almost entirely from Canada) at the official Canadian figure, 4.5 bushels per barrel. Seed requirements. Omi- 
cial data. Consumed for food. Estimated directly on the basis of population estimates, assumed per capita consumption 
of flour of .9 barrel, and official data on milling ratios raised 1.5 per cent to account for small mills not reporting to 
the Census Bureau. Unmerchantable and lost in cleaning; fed on farms; apparent error in crop estimate. In the absence 
of official data on any of these items, the three must be bracketed and calculated as a residual. In our judgment the 
composite item so calculated is of reasonable size for 1922-23 to 1924-25, though perhaps slightly too high in each of 
these years. The low figures for 1925-26 and 1926-27 establish the presumption that the crops were. officially under- 
estimated in these two years; but numerical expression of the probable underestimates is not feasible in the absence of 
any dependable method of estimating the quantities of wheat fed and wasted. annually. Stocks at end. See Initial stocks. 

Canapa. Initial stocks. Official data after August 1, 1924. The figures are slightly lower than official estimates of carry- 
overs as shown in Appendix Table XXIII, apparently because certain quantities of wheat in transit are excluded from 
the former. Figures for August 1, 1922 and 1923, obtained by adding to official stocks figures as of September 1 the net 
exports and domestic consumption in August. New crop. Official data. Net exports. Official data. Seed requirements. 
Official data. Consumed for food. Official data except for 1926-27, which is estimated on the basis of increased popula- 
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tion and a high milling ratio of 4.54 bushels per barrel. Unmerchantable and lost in cleaning. Official data. Fed on 
farms. Rough approximation, based on the assumption that only small quantities of wheat are fed on farms except 
when prices are very low or much grain is damaged. Apparent error in crop estimate. Calculated as a residual. The 
figures may be regarded as fairly reliable indicators in view of the completeness of official disposition figures, except 
in so far as our estimates of wheat fed on farms are erroneous. Stocks at end. See Initial stocks. 

ARGENTINA. Initial stocks. All stocks figures are calculated as residuals, since direct estimates of stocks are not made 
in Argentina. Our figures, as of August 1, in all years except 1927 check approximately with the sum of reported 
exports from August 1 to December 31 and 5/12 of annual domestic consumption for food and feed as estimated other- 
wise. The lack of information regarding stocks of old-crop wheat on January 1 each year precludes a more precise 
check; but, except in 1927, when a considerable amount of poor quality wheat from the crop of 1925 was carried over 
for mixing purposes, negligible January 1 stocks may be assumed as normal. New crop. Official data. Net exports. 
Official data. Seed requirements. Based on official data for acreage sown and average seed requirements per acre. The 
figure for 1925-26 has been made unusually high to allow for increased per acre requirements due to poor quality of 
seed. Consumed for food. Based on official data on flour milled less flour exported in calendar years, adjusted to present 
data for crop years. The figure for 1926-27 contains a considerable element of estimate, since data for the calendar 
year 1927 are not available. Feed and waste. Rough approximations based on the assumption that feed use of wheat is 
normally very small in a country exporting large quantities of corn, and introduced chiefly because relatively large quan- 
tities were probably fed and wasted in the calendar year 1926, following a crop of poor quality. Stocks at end. See 
Initial stocks. 

AustrauiA. Initiai stocks. Calculated as residuals, on essentially the same assumptions as governed calculations of 
Argentine stocks. The resulting figures check closely with figures obtained by assuming January 1 stocks of old-crop 
wheat constant at 5 million bushels, and adding to these figures (1) exports August 1 to December 31, less probable 
exports of new-crop wheat in December, and (2) 5/12 of annual domestic consumption for food and feed. New crop. 
Official data. Net exports. Official data. Seed requirements. Chiefly official data, but 1925-26 and 1926-27 figures are 
partially estimated. These figures include wheat sown for hay as well as for grain. Consumed for food. Based on offi- 
cial monthly data on flour production, less exports of flour. Figure for 1926-27 partially estimated. Feed and waste. 
Based on official estimate of .5 to 1 bushel per capita utilization of wheat for feed, waste, and seed for green forage. 
Stocks at end. See Initial stocks. 


WHEAT STUDIES of the FOOD RESEARCH INSTITUTE 


Special studies (exclusive of review and survey numbers) in Volumes I-IV are listed below with 


prices. 
VOLUME I 
No. 2. Current Sources Concerning Wheat Supplies, Movements, and Prices: A Select List, with Com- 
ments. January 1925. $1.00 
No. 4. The Dispensability of a Wheat Surplus in the United States. March 1925. $1.00 
No. 6. Farm Costs of Wheat Production in the North American Spring-Wheat Belt. May 1925. $1.00 
No. 7. European Wheat Production as Affecting Import Requirements. June 1925. $0.50 
No. 8. Canada as a Producer and Exporter of Wheat. July 1925. $2.00 
No. 9. The Disposition of American Wheat Supplies: A Critical Appraisal of Statistical Procedures. 
August 1925. $1.00 
VOLUME II 
No. 3. A National Wheat-Growers’ Co-operative: Its Problems, Opportunities, and Limitations. Janu- 
ary 1926. $1.50 
No. 4. Protein Content: A Neglected Factor in Wheat Grades. February 1926. $0.50 
No. 5. Price Spreads and Shipment Costs in the Wheat Export Trade of Canada. March 1926. $1.00 
No. 7. Wheat Acreage and Production in the United States since 1866: A Revision of Official Esti- 
mates. June 1926. $1.00 
No. 8. The Decline in Per Capita Consumption of Flour in the United States. July 1926. $1.00 
No. 9. A Selected Bibliography of Publications, 1920-25, Relating to the World Wheat Situation. 
August 1926. $1.00 
VOLUME III 
No. 1. American Importation of Canadian Wheat. November 1926. $1.50 
No. 4. The McNary-Haugen Plan as Applied to Wheat: Operating Problems and Economic Conse- 
quences. February 1927. $1.00 
No. 5. The McNary-Haugen Plan as Applied to Wheat: Limitations Imposed by the Present Tariff. 
March 1927. $1.00 
No. 7. Comparative Levels of Wheat Prices in the United States and Canada. June 1927. $0.50 
No. 8. India as a Producer and Exporter of Wheat. July 1927. $2.00 
No. 9. Reactions in Exporting and importing Countries to Changes in Wheat Prices. August 1927. $0.50 


VOLUME IV 
No. 2. Statistics of American Wheat Milling and Flour Disposition since 1879. December 1927. $1.00 


RECENT CONTRIBUTIONS FROM THE FOOD RESEARCH INSTITUTE 


(Reprints available free on request) 


G 36. “Wheat Prices and Marketing Policies,” Holbrook Working. American Co-operation, 1926 

G37. Review of The Agricultural Problem in the United States, by National Industrial Conference 
Board, J. S. Davis. Journal of the American Statistical Association, March 1927 

G 38. “Forecasting the Price of Wheat,” Holbrook Working. Journal of Farm Economics, July 1927 

G 39. “America’s Agricultural Position and Policy,” J. S. Davis. (Mimeographed) August 11, 1927 


ER 16. “Physiological Phenomena at the Time of Flowering,” H. L. Van De Sande Bakhuyzen. Pro- 
ceedings of the Society for Zxperimental Biology and Medicine, 1926 

ER17. “Growth and Growth Formulas in Plants,” H. L. Van De Sande Bakhuyzen. Science, Decem- 
ber 31, 1926 

ER 18. “The Growth Curve in Annual Plants,” H. L. Van De Sande Bakhuyzen and Carl L. Alsberg. 

iological Reviews, January 1927 : ar 

ER 19. Bae Nal Hor of the Prolamins in Mixed Solvents: III. The Denaturation of Wheat Gliadin,” 

M. J. Gottenberg and C. L. Alsberg. Journal of Biological Chemistry, June 1927 


(More complete list on request) 


FOOD RESEARCH INSTITUTE PUBLICATIONS 


WHEAT STUDIES 


Each volume contains a comprehensive review of the world wheat situation during the preceding 
crop year (price, $2.00), three surveys of current developments (price, $1.00 each), and six special 
studies (variously priced, see inside back cover). 

Vol. I. December 1924-September 1925. 375 pages, bound in red buckram. Price $10.00 

Vol. II. November 1925-September 1926. 367 pages, bound in red buckram. Price $10.00 

Vol. II]. November 1926-September 1927. 467 pages, bound in red buckram. Price $10.00 

Vol. IV. November 1927—September 1928. Ten issues. Subscription, including temporary binder, $10 


FAT AND OIL STUDIES 


A new series of research studies in fats and oils of animal and vegetable origin, dealing primarily 
with economic aspects—production, trade, prices, and utilization—but with due reference to techni- 
cal knowledge. 

No. 1. The Fats and Oils: A General View. By C. L. Alsberg and A. E. Taylor. In press. 

No. 2. Copra and Coconut Oil. By Katharine Snodgrass. In press. 


No. 3. Inedible Animal Fats. By L. B. Zapoleon. In preparation. 


MISCELLANEOUS PUBLICATIONS 


No. 1. Stale Bread Loss as a Problem of the Baking Industry. By J. S. Davis and Wilfred Eldred. 
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Flour consumption in the United States increased in direct proportion to the 
increase in population up to about 1903, but somewhat more slowly between 1903 
and 1917. After the entry of the United States into the war, annual flour consump- 
tion was reduced over 10 per cent. Since 1918 per capita consumption has remained 
practically constant at about nine-tenths of a barrel. Total annual output has 
followed the same general trend as domestic: consumption, but has varied con- 
siderably from year to year, influenced by export demand and changes in flour 


stocks. 
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STATISTICS OF AMERICAN WHEAT MILLING AND 
FLOUR DISPOSITION SINCE 1879 


I. SUMMARY 


The publication of greatly improved sta- 
tistics of American flour output and wheat 
grindings in recent years has emphasized 
the need for similar statistics covering 
earlier years. On investigating the possi- 
bility of preparing estimates to supply this 
need, we have found that such estimates 
may be derived with practically the same 
accuracy as is shown by most of the more 
recent statistics. In addi- 


two stages: a steady decline of about 11 per 
cent between 1904 and 1917, and a further 
decline of about 10 per cent during the last 
six months of 1917. Since 1918 the rate of 
consumption has been practically constant 
at about nine-tenths of a barrel per capita. 
The war-time curtailment of flour con- 
sumption was apparently facilitated by the 
fact that it involved dietary changes in line 

with previous tendencies. 


tion, we find that the cur- [7 
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1879-80 the approximate 
flour output of the mills 
of the United States, the 
quantities of wheat 


Wheat Ground and Millfeed 
Produced Annually since 
1885-86 


per barrel of flour. The 
latter is found to depend 
very closely on the aver- 
age weight per bushel of 


ground and millfeed pro- 
duced, and the domestic 
consumption of flour; (2) revised estimates 
of the monthly flour output of the mills of 
the United States since May 1923; and (3) 
estimates showing, in terms of deviations 
from a 4-year average, the approximate to- 
tal stocks of flour in all positions (including 
retail and household stocks) in the United 
States on the first of each month since 
May 1, 1923. These are all brought together, 
with related data, in Appendix Tables I and 
II, and are shown graphically in a series of 
charts running through the text. 

Several incidental conclusions seem to be 
worthy of special mention. It appears that 
the severe decline in consumption of flour 
per capita in the United States, amounting 
to over 20 per cent since 1904, took place in 
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the wheat crop of the 
country. It is important 
to take account of these variations in wheat 
requirements per barrel of flour in calcu- 
lating the disposition of wheat in the United 
States from year to year. 

In connection with the study of flour 
stocks it is found that the existing compila- 
tions of reports of stocks give no significant 
indication of the amount of change in total 
flour stocks or even of the time or direction 
of the changes in the total. The changes in 
total stocks between corresponding dates 
in successive years are found to be so large 
as appreciably to affect calculations of flour 
consumption, and the varying attitude of 
handlers. and users of flour toward the ac- 
cumulation of stocks is shown to be a major 
cause of variations in milling activity. 


[ 63 ] 
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EsTIMATES OF ANNUAL FLOUR PRODUCTION 


A complete presentation of the basis for 
the estimates here given requires a some- 
what lengthy and technical discussion In- 
volving consideration of a multitude of 
details. The broader outlines of the method, 
however, together with the principles 1n- 
volved, may be indicated quite briefly. 

The only statistics of flour production 
which may be regarded as substantially 
complete are those obtained in the cen- 
suses of manufactures and the statistics 
compiled by the Food Administration Grain 
Corporation and its successor, the United 
States Grain Corporation, between July 
1918 and May 1920. The census statistics are 
available only in the form of totals for cal- 
endar years: every ten years up to 1899, 
every five years from 1899 to 1919, and 
every two years since 1919. The Grain 
Corporation figures are given weekly and 
monthly through the nearly two years dur- 
ing which they appear to include 99 per 
cent of the total United States output. Even 
the census statistics, however, are not all 
entirely complete, owing chiefly to the omis- 
sion of custom mills in the quinquennial 
and the biennial censuses. 

To fill in the gaps between the census 
years and to put all the data on a crop-year 
basis, which is more useful for most pur- 
poses, either of two methods may be em- 
ployed. One method is to attempt to raise 
certain incomplete figures to 100 per cent 
of the total. Such incomplete figures are 
available in compilations made by the 
Northwestern Miller, over a long period, 
and more recently by the Grain Corpora- 
tion and the Department of Commerce. 
These give weekly or monthly statistics of 
the output of a portion of the mills of the 
country representing in the aggregate a 
fraction of the total ranging from about 30 
to about 90 per cent.1_ By devising methods 
of raising these partial figures to 100 per 
cent, it is possible to approximate the 
monthly total flour production over a long 
period, and from the monthly figures to 
compute crop-year totals. 

The estimates thus obtained are subject 
to considerable error. To raise the partial 
figures to 100 per cent, it is necessary to 
estimate the percentage of the total repre- 
sented in the available figures. For census 
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years the percentage is readily calculated, 
but applying the percentage thus obtained 
to calculations for intercensal years 1n- 
volves the assumption that the changes in 
the reported figures are accurately repre- 
sentative of the changes in the total. Our 
investigations indicate that even the recent 
Department of Commerce statistics, includ- 
ing about 90 per cent of the total produc- 
tion, do not reflect the changes in total 
production as accurately as might be de- 
sired.2, Less complete statistics may be ex- 
pected to reflect changes in the total even 
less accurately. 

The second possible method of estimating 
annual flour production is made available 
by the fact that, except under such extraor- 
dinary conditions as arose during the war, 
actual consumption of flour, per capita, in 
the United States apparently changes very 
little from year to year, except with the 
gradual change in consumption habits.* Per 
capita consumption, therefore, follows very 
closely a trend which may be represented 
graphically by a smooth curve, and since a 
number of points on that curve can be lo- 
cated by calculation from the accurate con- 
sumption statistics available for census 
years, a curve can be drawn through these 
points which will represent very accurately 
the per capita consumption for any crop or 
calendar year within the period covered. 

Given the per capita consumption of flour 


*As noted above, the Grain Corporation figures 
cover 99 per cent of the total over a part of the period. 


? See below, p. 69. 


* The statement that the only important changes in 
per capita consumption of flour in the United States, 
except under such extraordinary conditions as existed 
during the war, are the result of gradually changing 
habits of consumption and that consumption does not 
change appreciably with changes in the price of wheat, 
in the price of other foods, or in the volume of un- 
employment, is supported by a large amount of evi- 
dence. The best statistics available show only such 
changes in apparent per capita consumption of flour 
as would be expected from changes in consumption 
habits and the known defects of the statistics. The 
facts of common observation indicate great stability 
in flour consumption, and we know of no evidence 
indicating material changes in flour consumption from 
year to year, even among the poorest classes. When 
statistics of sufficient accuracy are available over a 
considerable period of years, we shall undoubtedly 
find evidence of some changes in per capita flour con- 
sumption other than those resting on changes in 
consumption habits, but it seems clear that these 
changes must be of an order of magnitude in the 
neighborhood of 1 per cent or less. As will be shown 
in later pages, this is less than the apparent probable 
error of the best statistics on flour consumption now 
available. 


SUMMARY 


in each year, it is a simple matter to calcu- 
late the total domestic consumption. The 
total production in any period must ob- 
viously equal the domestic consumption 
plus the exports in the same period, neglect- 
ing differences in total stocks of flour at 
the beginning and at the end of the period. 
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error involved in both methods, that, for the 
years 1879-80 to 1916-17 and 1921-22 to 
1922-23, total flour production can be cal- 
culated most accurately by adding together 
the estimates of domestic consumption and 
the statistics of net exports and shipments 
to possessions, with an error probably never 


Cuarr 1.—FLour Propuction AND DIsposiITION IN THE UNITED 
STATES, By Crop YEARS, 1879-80 To 1926—27* 


(Million barrels) 


130 - 130 
120 — sz 120) 
PRODUCTION 
110 110 
100 —_= Lee 
CONSUMPTION, = =e \ 100 
peek on war 
“A 2 aan 2 90 
Hat we" POPULATION 
os a (MILLIONS) 
80 sae 80 
ee 
a 
hy = 70 


60} >—— a ——t ++! 60 
aed ae 
50 + 50 
40 af} 40 
30 = 30 
NET EXPORTS i | 
6 AN ‘ 
a Mie Bs SHIPMENTS [| ¢ \, a se 
Ry SIND (Sons iy tf BES ot ra Pee he * a 
10 —— ¥'a mes ied St Sa| 22° ue ine) 
po? 
(0) 
1879 1884 1889 1894 1899 1904 1909 1914 1919 1924 1929 
“80 “85 -90 "95 -00 -05 “10 5 20 cae -30 


* Data in Appendix Table I. 


Domestic consumption of flour increased in 


direct proportion to the increase in the population up to about 1903, but between 
1903 and 1917 the increase in consumption was less rapid than the increase in 
population. In the last half of 1917, flour consumption was sharply reduced 
under the pressure of war conditions and has since increased only in proportion 
to the increase in population. The present level of domestic consumption, how- 
ever, is nearly equal to that which would have resulted if the pre-war trend had 
continued without interruption. Annual flour production, though following a 
trend very similar to that of domestic consumption, varies more from year to 
year, owing to changes in net exports and changes in flour stocks. Fairly large 
exports and the accumulation of heavy stocks of flour during the year combined 
to make 1919-20 the record year in American fiour production, despite the 


relatively low domestic consumption. 


Thus we have a method for closely approxi- 
mating the total production in each year. 
These differences in total stocks of flour 
at the beginning and at the end of each 
period are not always negligible. They con- 
stitute the chief obstacle in the way of ar- 
riving at accurate estimates of annual flour 
consumption by the second method and the 
principal source of the errors in estimates 
of total production arrived at by that 
method. It nevertheless appears, as a result 
of careful study of the various sources of 


over 3 per cent and usually under 1 or 2 
per cent. For the years 1917-18 to 1920-21 
and 1923-24 to 1926-27, the total flour out- 
put may best be arrived at from existing 
statistics of flour production, the errors in 
the estimates for these years being probably 
never in excess of 2 per cent. 

The complete series of estimates of pro- 
duction and domestic consumption of flour, 
by crop years since 1879-80, are given in 
Appendix Table I and shown graphically 
in Chart 1. 
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ESTIMATES OF WHEAT GROUND AND 
MILLFEED PRODUCED 


The estimates of total wheat ground and 
millfeed produced each year are obtained 
by calculation from the estimates of flour 
production and a new series of estimates of 
amounts of wheat required per barrel of 
flour. We find that use of the customary 
figure of 4.5 bushels of wheat per barrel of 
flour for this purpose leads to underesti- 
mating the quantity of wheat milled annu- 
ally in recent years by some 20 or 25 million 
bushels. Furthermore, the wheat required 
per barrel of flour varies appreciably from 
year to year, enough in extreme cases to 
make a difference of over 16 million bushels 
in the amount of wheat required to produce 
the same amount of flour in two successive 
years. 

The actual average wheat requirements 
per barrel of flour for each year can be ob- 
tained very accurately for recent years from 
the monthly milling reports of the Depart- 
ment of Commerce by raising the reported 
figures 1.5 per cent. The reports represent 
chiefly the larger mills of the country, which 
obtain a flour yield slightly above that for 
the country as a whole. For earlier years, 
we find that the wheat requirement per bar- 
rel of flour can be estimated with only 
slightly less accuracy from the average test 
weight of the crops, as estimated by the De- 
partment of Agriculture. For the war years, 
Grain Corporation figures on wheat re- 
quirements per barrel of flour are available. 
The estimates of wheat requirements per 
barrel of flour for each crop year since 
1885-86, based on these data, are given in 
Appendix Table I and shown graphically 
in Chart 10 (p. 98). 

With these figures on wheat milled per 
barrel of flour and the estimates of total 
flour produced annually, it is a simple mat- 
ter to calculate the total quantity of wheat 
ground and of millfeed produced in each 
crop year since 1885-86. The resulting esti- 
mates are given in Appendix Table I and 
shown graphically in Chart 11 (p. 99). 


MontTHLY FLouR PRODUCTION SINCE May 1923 


The estimates of monthly flour output in 
the United States since May 1923 are given 
in Appendix Table II and shown graphi- 
cally in Chart 2. They are based primarily 
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on the monthly milling reports of the De- 
partment of Commerce, but include cor- 
rections for errors which result where these 
figures are raised to “100 per cent” by the 
usual method. When the reported output 
shown by the monthly figures of the Depart- 
ment of Commerce is raised to “100 per 
cent” on the assumption that the production 
of the reporting concerns represents the 


Cuart 2.—MontTHLy FLour OurpuT AND COMMER- 
CIAL Stocks, May 1923 Tro OcroBEr 1927* 
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*Data in Appendix Table II. Mill output is not only 
highly seasonal, but there is a wide variation in the output 
in corresponding months of successive years. The varia- 
tions in milling activity are found to depend very largely 
on the disposition of buyers to accumulate stocks of flour. 
(See pp. 79-81.) Such speculative accumulations do not 
appear in the primary commercial stocks, as reflected in 
Russell’s series shown here. These are scarcely stocks at 
all, but a stream of flour flowing to the consumer at a very 
uniform rate, though in varying volume depending on the 
rate of milling. 


same percentage of the total output in the 
month or year in question as in the previous 
census years, the resulting figures tend to 
be always too high. 

The assumption that the reporting con- 
cerns produced the same percentage of the 
total output in the month or year in ques- 
tion as in the previous census year implies 
the assumption that the total output of all 
other concerns showed the same percentage 
change between the two periods as the re- 
porting concerns. This is never to be ex- 
pected, since the list of reporting concerns 
always includes new establishments which 
produced nothing during the previous cen- 
sus year, while a list of all the other con- 
cerns would show many which went out of 
business in the interval, their mills being 
dismantled, taken over by other concerns, 
or remaining inactive. The tendency toward 
overestimation involved in the usual method 
of raising the reported figures to “100 per 


cent” increases with the interval between 
the previous census and the month or year 
for which the estimate is made, the over- 
statement amounting to about 1.8 million 
barrels on a year’s production for each 
twelve months in the interval. 

A second correction is required to take 
account of the output of custom mills. 
When the output shown by the monthly 
milling reports is raised to a true 100 per 
cent, as nearly as that can be approximated, 
it represents an estimate of 100 per cent of 
the output of the class of mills covered by 
the biennial censuses—merchant mills with 
a value of product amounting to $5,000 or 
more. The output of the merchant mills 
omitted may be neglected, but not the out- 
put of the custom mills. This is estimated 
at 1,205,000 barrels, the production shown 
in the census of 1919. 


CHANGES IN ToTAL FiLour SrocKs 


We have found it necessary, as men- 
tioned above, to make a study of changes in 
flour stocks in the United States in order 
to determine how closely production in any 
year corresponds to domestic consumption 
plus net exports. Our estimates of total 
flour stocks on the first of each month, in 
terms of deviations from a 4-year average, 
are given in Appendix Table II and shown 
graphically in Chart 5 (p. 78). Several very 
interesting conclusions have come out of 
this study. 

Total flour stocks in the United States are 
always several times larger, it appears, than 
would be indicated by any of the existing 
statistics. Even more important, it appears 
that the existing statistics cover classes of 
flour stocks which are not at all representa- 
tive of the changes in total flour stocks. The 
two statistical series available are the 
monthly figures compiled jointly by the 
Daily Trade Bulletin and the Daily Market 
Record and the series compiled originally 
by the Grain Corporation and continued by 
Russell. The Daily Trade Bulletin statistics 
range usually, in recent years, between 1.8 
and 2.5 million barrels, while the statistics 
of Russell and the Grain Corporation range 
between about 6 and 9 million barrels. The 
latter series, running about three times as 
large as the former, shows the same gen- 
eral type of movement, though with numer- 


ous differences in detail. The two series are 
shown graphically in Chart 5 (p. 78) and 
Chart 6 (p. 79). Both series cover what may 
be termed primary commercial stocks, and 
the more complete series compiled by Rus- 
sell and the Grain Corporation probably 
reflects more accurately the movements of 
these primary commercial stocks. 

Primary commercial stocks of flour, as 
reflected in the statistical series, clearly rep- 
resent chiefly flour passing through trade 
hands to the final user at a very uniform 
rate. Since the deflation of 1920-21, Rus- 
sell’s stocks figures on the first of each 
month seem to have equaled almost exactly 
the total flour production during the pre- 
vious 20 or 25 days. (See Chart 2.) 

Total flour stocks show very different 
characteristics. Whereas primary commer- 
cial stocks represent the volume of a stream 
of flour flowing at a relatively uniform rate 
from the mills to the consumer, total flour 
stocks represent the level of a lake into 
which the stream flows. The level of the 
lake is rising most rapidly when the stream 
is at its highest stage and continues to rise 
until the flow in the stream has fallen to 
the point of just equaling the outflow from 
the lake. Similarly, the level of the lake is 
falling most rapidly when the stream is at 
its lowest stage, and does not begin to rise 
until the flow in the stream has increased 
to the point of exceeding the outflow from 
the lake. In consequence of this relation- 
ship, the high and low points of total stocks 
are reached from one to four months after 
the high and low points, respectively, of 
commercial stocks. The range of variation 
is much greater also, total flour stocks hav- 
ing moved through a range of over 7 million 
barrels during the three years ending with 
August 1927. 

Even more important, it appears that 
total flour stocks are at times markedly af- 
fected by speculative accumulation of flour 
when prices are expected to rise, and by 
restriction of buying when prices are ex- 
pected to fall. Total stocks remained un- 
usually low during the autumn of 1927, 
for example, under the influence of steadily 
declining wheat prices, while the sensa- 
tional rise of prices in 1924-25 led to an 
accumulation of non-commercial stocks on 
March 1 nearly 4 million barrels larger than 
the corresponding figure for the previous 
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March. Statistics of primary commercial 
stocks, on the contrary, show no evidence of 
speculative accumulation in these positions 
since the deflation of 1920-21. 


OrDER OF DETAILED PRESENTATION 


In the investigation which provided the 
basis for the estimates here presented, the 
problem was first visualized much as it has 
been presented in the foregoing summary. 
As the study proceeded, it was found that 
the primary problems under investigation 
could not be solved satisfactorily until after 
certain secondary problems had_ been 
solved. The trend of flour consumption 
could not be determined accurately without 
a basis for estimating changes in total flour 
stocks between the beginning and the end 
of census years. This required a knowledge 
of the characteristics of total flour stocks 
which was not in existence. To obtain in- 
formation on the characteristics of total 
flour stocks, it was necessary first to derive 
more accurate estimates of monthly flour 
output over a period of years than have 
been available hitherto, and from these to 
obtain a series reflecting fairly well the 
changes in total flour stocks over several 
years. 

In the detailed presentation of the study, 
to which we now proceed, it is necessary to 
follow the order employed in the investiga- 
tion rather than the superficially more 
logical order of presentation used in the 
foregoing summary. We start by develop- 
ing a method of deriving more accurate 
estimates of monthly flour output from the 
incomplete figures reported by the Depart- 
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ment of Commerce since May 1923. We 
next investigate the characteristics of total 
flour stocks, making use of data which may 
be derived from the Grain Corporation 
statistics and Russell’s estimates of monthly 
flour output, and especially of a new series 
which we derive, showing the monthly 
movement of total flour stocks since May 
1923. With this information in hand, we 
are able to develop improved estimates of 
annual flour consumption for the crop years 
1879-80 to 1916-17. Estimation of annual 
flour consumption since July 1917, requir- 
ing the assembling of much additional in- 
formation, is next undertaken. On the basis 
of the estimates of annual consumption and 
other statistics of disposition, we are then 
able to prepare annual estimates of total 
flour production which, with direct esti- 
mates of production for certain years, pro- 
vide a trustworthy continuous series of 
production estimates by crop years from 
1879-80 to 1926-27. 

To obtain estimates of quantities of wheat 
ground and of millfeed produced annually, 
it is necessary first to make a study of varia- 
tions in the quantity of wheat ground per 
barrel of flour, as reflected in the census 
statistics, the Grain Corporation statistics, 
and the milling reports of the Department 
of Commerce. This study provides a basis, 
with other data, for annual estimates of 
wheat ground per barrel of flour by crop 
years from 1885-86. These estimates and 
the estimates of total flour output by crop 
years permit calculation of the approximate 
quantities of wheat ground and of millfeed 
produced annually from 1885-86. 


II. MONTHLY FLOUR PRODUCTION SINCE MAY 1923 


AVAILABLE DATA AND THEIR SHORTCOMINGS 


In connection with each of its monthly 
milling reports, instituted in May 1923, the 
Department of Commerce publishes a state- 
ment of the percentage of the total output 
reported at the previous census, which was 
produced in that census year by the mills 
(or concerns) currently reporting. It pub- 
lishes also a statement of the production 
over several months of a group of identical 
concerns, all of which reported each month,” 
together with their percentage of the total 
output reported at the previous census. 
Making use of these published percentages, 


the reported production for any month or 
year is commonly raised to 100 per cent by 


*Prior to March 1927, the statement was worded, 
in general, as follows: “These mills produced ap- 
proximately —.. per cent of the total wheat flour re- 
ported at the biennial census of manufactures in 
19 eae ” 

In the report for March 1927 and in subsequent 
reports the statement runs, in general, as follows: 
“Of these concerns, which were in opera- 
tion in 1925 produced approximately per cent of 
the total wheat flour reported at the biennial census 
of manufactures for that year.” 

The statement now used is the more precise descrip- 
tion of the practice which has been followed from the 
beginning in the computation of these percentages. 


* The concern is treated by the Department of Com- 
merce as the real unit in these tabulations and the 
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dividing by the corresponding percentage, 
it being assumed that if a given group of 
mills produced, for example, 85 per cent of 
the total output in the previous census year, 
it likewise produced 85 per cent of the total 
in the latest month or year. This method of 
calculation may be applied either to the 
reports for the groups of identical concerns 
or to the total for all the mills reporting. 

This customary method of estimating the 
total flour output from the Department of 
Commerce reports yields results which ap- 
pear to be invariably somewhat too high. 
The amount of the excess is not uniform 
from year to year, having varied apparently 
from about 2 per cent to 6 or 7 per cent 
since 1923. It nevertheless exhibits charac- 
teristics over a period of time such that a 
correction can be applied which removes 
the larger part of the error. 

Prior to January 1925 the current milling 
reports had to be raised to 100 per cent on 
the basis of percentages derived from the 
census of 1921. In the milling report for 
January 1925, the results of the 1923 census 
having become available, the necessary data 
were given for raising the 1924 reports on 
the basis of a percentage derived from the 
census of 1923. Employing the new basis 
for the calculation, the total production 
during 1924 appeared to be 5,100,000 barrels 
less than it had appeared when calculated 
with the percentage derived from the cen- 
sus of 1921. Similarly, when the results of 
the 1925 census became available, the new 
basis of calculation yielded an estimated 
total production for 1926, 3,500,000 barrels 
less than had been indicated by the calcu- 
lations using the percentage derived from 
the census of 1923. With publication of the 
results of the 1925 census it became appar- 
ent also that the 1925 total as previously 
estimated by the customary method was 
about 2,600,000 barrels too high. 


term “identical mills” formerly used has recently been 
replaced by the more accurate term. It should be noted 
that concerns are included in these groups which were 
not in operation during the previous census year. 

1For the calculations based on the monthly milling 
reports the figures for “identical concerns” have been 
used in each case. 

2 An interesting summary of recent changes in the 
Northwest is given by Robert T. Beatty in the North- 
western Miller, November 16, 1927, p. 625. He states, 
for example, that “the outstanding feature of these 
annual figures is the apparent steady increase in pro- 
duction of the larger interior mills and the gradual 
elimination of the small grist mills.” 


These facts may be summarized conven- 
iently in the following tabulation, in mil- 
lion barrels, covering the three calendar 
years for which the data are available. 


1924 1925 1926 
Reports raised on basis of 
percentage for previous 
CCUSUSEVCalzcaricaaie. sree 
Reports raised on basis of 


percentage for next earlier 


12035) 017-3. 5 LU 


CENSUS? VEAL nye: cies 2 125.9 121.1 
Census enumeration ........ 
Ditheren cern nace ok 5.1 2.6 3.5 


An explanation of the tendency for the 
estimated totals to run too high is found in 
a combination of several facts. Probably 
most important is the fact that, with new 
concerns being established each year and 
old concerns going out of business, any 
large and representative group of concerns 
in operation during a given year tends to 
produce a larger percentage of the total 
output in that year than in a previous year; 
such a group naturally includes some con- 
cerns that were not in existence in the pre- 
vious year and of course includes none of 
the concerns which have gone out of busi- 
ness in the interval. Of the 866 concerns 
which reported in time for the monthly 
milling report of August 1927, 22 were not in 
operation in 1925. There is no record of the 
change in number of mills operated by the 
844 concerns which were in operation in 
1925 as well as in 1927, or of the number of 
concerns which were in operation in 1925 
but not in August 1927, but the changes in 
both respects must have contributed toward 
the production by the reporting concerns of 
a larger percentage of the total output in 
1927 than in 1925.? 

A further cause of the tendency for the 
estimated totals to run too high is to be 
found in the fact that the larger mills are 
much more completely represented in the 
monthly reports than the smaller mills and 
that there has been under way in the mill- 
ing industry for many years a tendency for 
the larger mills to turn out, year by year, a 
larger percentage of the total output of the 
country. In the monthly milling reports the 
trend toward increased production by the 
larger mills is reflected quite completely, 
while the offsetting trend toward decreased 
production by the smaller mills has little 
effect on the reported totals. 
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These conditions leading to overstate- 
ment of the total production when esti- 
mated from the monthly milling reports by 
the usual method may be supposed to be 
operating fairly uniformly, so that the over- 
statement from these causes in any year 
should be approximately the same as in 
any other year, given equal intervals be- 
tween the year for which the percentage 
was calculated and the year to which the 
calculation applies. 

There are other conditions leading to er- 
rors in the estimated totals, however, which 
do not operate systematically. Among these 
are the variations in percentage of the total 
output produced by the classes of mills 
most completely represented in the reports, 
arising from variations in the size and qual- 
ity of the wheat crop in different areas, 
variations in export demand, and other 
causes. The combined result of these two 
sets of conditions is that the estimated 
totals as usually obtained are probably al- 
ways above the actual output, but by vary- 
ing amounts, hence the variation in the 
differences shown in the tabulation above. 


METHOD oF DERIVING ESTIMATES OF TOTAL 
PRODUCTION 


It is impossible to make correction, on the 
basis of the published data, for the effects 
of conditions which operate irregularly 
from year to year; but the general tendency 
for the estimated totals to run too high, as 
a result of the conditions (discussed above) 
which probably operate quite uniformly 
from year to year, may be readily cor- 
rected. Such conditions naturally lead to an 
overestimate roughly proportional to the 
length of the interval between the year for 
which the percentage is calculated and the 
month or year for which the estimate is 
made. The amount of the overestimate 
which results when the interval is two years 
may be judged either by comparison of a 
census figure with an estimate for the same 
year, based on a percentage derived from 
data for the previous biennial census year, 
or by comparison of two estimates for the 
same year, based on percentages derived 
from data for two successive biennial cen- 
sus years. The first of these comparisons 
is possible for the calendar year 1925 only, 
the second only for the calendar years 1924 


and 1926. The three possible comparisons, 
shown in the tabulation on page 69, above, 
show discrepancies, in chronological order, 
of 5.1, 2.6, and 3.5 million barrels or an 
average discrepancy of 3.7 million barrels. 
It appears, therefore, that the conditions 
which tend uniformly to produce an over- 
estimate of total flour output, as calculated 
from the monthly milling reports, result in 
an overestimate of about 3.7 million bar- 
rels whenever the percentage employed in 
the calculation is derived from data of a 
period two years earlier. It appears, fur- 
ther, that the influence of other conditions 
may modify this error, in either direction, 
by something like 1 or 1.5 million barrels. 
On the basis of this information, we have 
adopted the following method for calculat- 
ing the revised series of estimates of 
monthly flour production in the United 
States since May 1923. We first raise the 
reported figures to 100 per cent by the usual 
method, using by preference the totals for 
all mills reporting as revised in the state- 
ment following that in which they are first 
given. These totals are presumably some- 
what more representative than the totals 
for the identical concerns, and their use 
yields a further advantage from the fact 
that since all the percentages, over most 
of the period, are published only to two 
digits, the resulting inaccuracies in the esti- 
mated totals for any year will probably be 
smaller when the varying percentages for 
all reporting concerns are used rather than 
the constant percentage for a group of iden- 
tical concerns. It is desirable, however, to 
raise the reported figures on the basis of 
the most recent percentage figure available. 
Throughout 1924 and 1926 a more recent 
percentage figure may be used by employ- 
ing the reports for identical concerns. 
Having raised the reported output, 
monthly, by the usual method, we apply a 
correction for the uniform tendency to 
overestimation. This tendency may be re- 
garded as a bias, the effect of which accu- 
mulates uniformly with the increase in the 
interval between the period from which the 
percentage is derived and the period for 
which the estimate is made. Since the ef- 
fect of the bias amounts to about 3.7 mil- 
lion barrels on the total annual production 
at the end of a 2-year interval, the monthly 
accumulation of error may be taken in 
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round figures at 150,000 barrels, on the total 
annual production, or on the monthly pro- 
duction, one-twelfth of this amount, or 
12,500 barrels.t To apply this correction, 
the reported output for each month raised 
to “100 per cent” is reduced by 12,500 bar- 
rels, times the number of months interven- 
ing between July of the census year for 
which the percentage was calculated and 
the month for which the estimate is made. 
For the calendar year 1925 the monthly 
figures thus obtained are further adjusted 
by addition of 184,000 barrels each month 
to make the total for the twelve months 
equal the census figure for that year. 
Account must also be taken of the fact 
that the biennial censuses of manufactures 
omit the production of custom mills and 
of merchant mills with a value of product 
under $5,000. The steps described above 
result in estimates of flour output compa- 
rable in their inclusiveness with the enu- 
meration of the biennial censuses and 
therefore taking no account of the flour 
output omitted in those censuses. The out- 
put of the merchant mills omitted in the 
biennial censuses is apparently under 0.3 
per cent of the total output,? and may be 
neglected. Adopting the method employed 
by the Department of Agriculture,’ the an- 
nual output of custom mills may be esti- 
mated, in the absence of better information, 
at the figure shown by the last decennial 
census, 1,205,000 barrels, or with sufficient 
accuracy, 100,000 barrels per month. Add- 
ing this amount monthly to the figures pre- 


1The nature of the error for which this correction 
is made suggests the subtraction of a steadily increas- 
ing percentage of each month’s production as probably 
more appropriate than the subtraction of a steadily 
increasing number of barrels. In view of the very 
slight difference in the figures that would be obtained 
by the two methods and some uncertainty as to which 
is really the more accurate procedure, the simpler 
method has been adopted. 

2In 1921 the value of products of merchant mills 
in the “less than $5,000” class was 0.3 per cent of the 
total value of the products of all merchant mills; in 
1919, 0.2 per cent. (Cf. Census of Manufactures, 1921, 
Table 60, p. 96.) 

®’For example, in Wheat and Rye Statistics GUES: 
Department of Agriculture, Statistical Bulletin 12, 
January 1926), Table 85, note 2. 

*Throughout this study we have undertaken, wher- 
ever possible, to indicate approximately the degree of 
error to which the estimates seem to be subject. Jn 
preparing all the principal estimates we have carried 
our investigations far enough to know fairly well the 
importance of factors the influence of which could not 
be given consideration in the estimates, and this 


viously derived brings the figures to their 
final form as given in Appendix Table II 
and shown graphically in Chart 2 (p. 66). 


POSSIBLE Error IN THESE ESTIMATES 


It is desirable to form some idea of the 
degree of error to be expected in these esti- 
mates of monthly and yearly flour produc- 
tion.* Though they constitute a material 
improvement on previous estimates, they 
necessarily fail of perfection, and in the 
uses subsequently to be made of the esti- 
mates it is important to know the approxi- 
mate magnitude of the errors to which they 
are subject. 

Reviewing the possible sources of error, 
it must be recognized that since the base 
points for the entire calculation are ob- 
tained from the census data, any deficien- 
cies in the census figures must affect the 
estimates by a like amount. We know of 
no evidence that the census figures are not 
substantially accurate,’ and accordingly we 
regard this possible source of error as 
probably negligible. The rough character 
of the estimate for production of custom 
mills cannot introduce appreciable error, 
since the amounts involved are so small 
relative to the total; complete omission of 
the figures would introduce an error of only 
1 per cent in the total. The only important 
possibility of error seems to lie in the fact 
that the mills included in the monthly mill- 
ing reports are not entirely representative 
of all the merchant mills of the country. 


knowledge may be summed up most effectively in the 
form of estimates of the errors which may have re- 
sulted in consequence of such omissions. It is quite 
possible that some sources of error may have escaped 
our attention, but we believe the estimates of possible 
error, as given, provide a trustworthy basis for judg- 
ing the degree of confidence to be placed in the figures 
and for warning against drawing conclusions not jus- 
tified by the limited accuracy of the figures. 


5It is clear, however, that there is a small volume 
of flour production not included in any of the census 
figures even as supplemented, where necessary, by 
estimates of output of custom mills. The Census of 
Manufactures, 1923, states (p. 103, note 1) that “In 
addition, flour, meal, and other products normally be- 
longing to the flour-mill and grain-mill industry were 
reported as subsidiary products by establishments 
classified in other industries (principally the manu- 
facture of breakfast foods) to the following values: 
For 1923, $5,997,789; for 1921, $5,596,421; for 1919, 
$17,431,368; for 1914, $9,046,449.” The value of these 
products, only a portion of which is wheat flour, rep- 
resented in 1923 less than 0.6 per cent of the value 
of products reported for the industry. 
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The only available indications of the pos- 
sible error from this source must be ob- 
tained from data such as that shown in the 
tabulation on page 69 above, with allowance 
for the greater accuracy resulting from our 
correction for a uniform bias as revealed 
in those figures. On this somewhat narrow 
basis it appears that our estimates of an- 
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nual production for other than census years 
are probably always within 1.5 million bar- 
rels, or say 1 to 1.5 per cent of the figures 
that would be shown by a census covering 
the same years. The percentage error in 
the estimates for individual months may be 
expected to run slightly larger, with 2 per 
cent as the probable maximum error. 


III. CHANGES IN TOTAL FLOUR STOCKS 


EVIDENCE OF LARGE CHANGES 


If any of the available series of monthly 
statistics or estimates of flour production in 
the United States' be taken as the basis for 
a calculation of monthly domestic disap- 
pearance, the resulting figures show a de- 
gree of variation which cannot possibly be 
considered to represent variations in ac- 
tual consumption of flour. In almost any 
year, two or more successive months will 
be found in which the domestic disappear- 
ance is more than 50 per cent above that in 
other series of months. The conclusion is 
unavoidable that the periods of rapid dis- 
appearance (usually from September to 
November) represent periods in which sub- 
stantial flour stocks are being accumulated, 
and that the periods of low disappearance 
represent periods in which these stocks are 
being reduced. Moreover, the disappear- 
ance figures show practically the same 
characteristics when adjustment is made 
for the changes in stocks covered by the 
existing statistics as when no such adjust- 
ment is made. Apparently the available 
statistics of stocks are very incomplete, per- 
haps not at all representative of the changes 
in total stocks. 

For illustration, we may take the monthly 
flour disappearance figures calculated by 
the United States Grain Corporation for the 
two crop years 1918-19 and 1919-20. The 
monthly flour production statistics for this 
period are probably more accurate than the 
monthly figures for any other period, being 
comparable with census enumerations. The 
total of the production figures shown for 
the twelve months of 1919 is 132,334,000 bar- 
rels, almost exactly equal to the figure of 


*Including Russell’s estimates, the Grain Corpora- 
tion statistics, the estimated monthly totals as usually 
calculated from the monthly milling reports, or our 
revised estimates of monthly production. 


132,465,000 barrels for merchant mills sub- 
sequently obtained by the decennial census. 
Calculation of the domestic disappearance 
for each month on the basis of these pro- 
duction statistics, the Department of Com- 
merce statistics of exports, the records of 
shipments for the American Expeditionary 
Forces, the American Red Cross, the Bel- 
gian Relief, and the Northern and Southern 
Relief (none of which is included in the 
Department of Commerce export statistics), 
and the stocks at the beginning and at the 
end of each month, as compiled by the 
Grain Corporation, yields the figures shown 
in Table 1 and graphically in Chart 3. 


TABLE 1.—‘‘APPARENT CONSUMPTION” OF FLOUR, 
MonTHLy, 1918-19 anp 1919-20* 


(Thousand barrels) 


Month 1918-19 1919-20 
Jinlysncern oeteine cia 4,562 LeU 
INUSUSEI ea tee ee 6,445 8,376 
Septem bere. smevaeser 10,660 9,917 
Octoberzeee eee oe 8,825 11,902 
Novemberseasse acer 8,526 10,833 
Decemberee see 11,281 10,871 
JAMUAIA? cooncodoasac 4,797 13,416 
Pebruaryosnee ees oe 5,437 7,844 
March® ine. eee 8,800 7,462 
ADYVilaee eco cries 8,498 5,164 
May oo 2 eee ee sire 7,829 7,207 
JUNC@a shee, seen nee 5,401 7,592 


* Data from United States Grain Corporation, Supple- 
ment to Grain and Flour Statistics during the War (1920), 
p. 22. 


If the disappearance statistics be totaled 
separately for the two halves of each crop 
year, July-December and January—June, it 
develops that the disappearance during the 
first half of the 1918-19 crop year was 9.5 
million barrels more than during the sec- 
ond half of the crop year. In 1919-20 the 
difference between the disappearance in 
the first half of the crop year and that in 
the second half was 8.5 million barrels. 
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These differences in disappearance cannot 
be accounted for, even in small part, on the 
ground of differences in actual consump- 
tion of flour between the two halves of each 
crop year. Indeed, such difference as exists 
between the actual consumption in the two 
halves of each crop year must be in the 
direction of larger consumption in the 
second half. Bread consumption, and there- 
fore flour consumption, is supposed, proba- 
bly rightly, to be somewhat heavier in cold 


CHART 3.—“APPARENT CONSUMPTION” OF FLour, 
MonrHLy, 1918-19 anp 1919-20* 


(Million barrels) 


JASONDIFMAMJSJIASONDIFMAMS 


1918-19 1919-20 


* The data on which this chart is based (Table 1) were 
compiled by the Grain Corporation and represent the most 
trustworthy monthly statistics of this sort obtainabie for 
any period. The production statistics used in the compu- 
tation represent actual reports comparable with the censuses 
in completeness. From the output for each month are sub- 
tracted the net exports and other shipments and changes in 
flour stocks, as reported to the Grain Corporation. It is 
quite inconceivable, however, that actual consumption varied 
in anything like this degree. There must have been heavy 
accumulations of unreported flour stocks between September 
and December of 1918, and still heavier accumulations be- 
tween September 1919 and January 1920. 


weather than in warm weather, and there 
is slightly more cold weather in the six 
months following January 1 than in the six 
months preceding that date. The steady 
growth of the population of the United 
States, amounting to some 750,000 every six 
months, tends to increase consumption 1n 
the second half of each crop year about a 
third of a million barrels over that in the 
first half. In 1918-19 there was the added 
fact that nearly three-fourths of the first six 
months of the crop year fell in the period 
before the armistice, when the rate of flour 
consumption may have been lower than in 
subsequent months. The only significant 
factor we think of that tends toward 
smaller consumption during the last six 
months of a crop year lies in the fact that 


those months include three less days (in a 
leap year, two less days) than the six 
months from July to December inclusive. 
Altogether, it appears that differences in 
disappearance of flour between the first six 
months and the second six months of a crop 
year must be accounted for largely on the 
ground of changes in flour stocks. 

Given these facts regarding flour con- 
sumption, it is still not possible to determine 
from the differences in disappearance of 
flour between two halves of a crop year pre- 
cisely what changes have taken place in 
flour stocks between July 1 and December 31 
and between January 1 and June 30, but 
one can state with certainty that between 
the beginning and the end of one of these 
periods the change in stocks must have been 
at least as great as half the difference be- 
tween the two disappearance figures. It is 
also clear that half of this difference gives 
the excess of flour stocks on January 1 over 
the mean of the totals at the beginning and 
at the end of the crop year.t Accordingly, it 
appears that since the flour disappearance 
during the six months July-December 1918 
was 9.5 million barrels greater than during 
the six months January—June 1919, after 
allowing for the change in statistics of flour 
stocks, stocks not covered in the statistics 
must have been some 4.7 million barrels 
larger on January 1, 1919 than the mean of 
the corresponding figures for July 1, 1918 
and July 1, 1919. 


* Taking c, = flour consumption in the six months, 
July—December, 
c, = flour consumption in the six months, 
January—June, 
d, = flour distribution in the six months, 
July—December, 
flour distribution in the six months, 
January—June, and 
$1, Sy, S$; = total stocks of flour in all positions on 
July 1, January 1, and June 30, re- 
spectively; then 
C1 = S,+ d,— 82, 


Q 
w 
ll 


and 
Co = So+ dy — Sz 
And if c,=c,, as has been shown above to be sub- 
stantially the case, 
S,+ d,— S.= S.+ d.— $3, 
d, — d,= (S2—S;) + (S,—Ss), 
and 


Furthermore, if s,;=s;, 
d, md d, 
2 


Otherwise, either s,—s, or s,—s, must be 
than d,— dy 
2 


S_— S$, = S2,—S,= 


greater 
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A calculation of disappearance for the 
same months, neglecting the statistics of 
stocks, shows a difference of 15.2 million 
barrels, from which it appears that total 
flour stocks in the United States on Jan- 
uary 1, 1919 were some 7.6 million barrels 
larger than the mean of the totals for July 1, 
1918 and July 1, 1919. The same calcula- 
tion for 1919-20 reveals a difference in 
disappearance between the two 6-month 
periods amounting to 22.6 million barrels, 
indicating that total flour stocks on Jan- 
uary 1, 1920 were 11.3 million barrels larger 
than the mean of the totals for July 1, 1919 
and July 1, 1920. 

These figures are large enough to sug- 
gest the desirability of making similar cal- 
culations for all the years for which 
monthly data are available. Using the Grain 
Corporation figures discussed above for the 
crop years 1918-19 and 1919-20, Russell’s 
estimates of monthly output for the crop 
years 1914-15 to 1917-18 and 1920-21 to 
1922-23, and our revised estimates of 
monthly output for the crop years 1923-24 
to 1926-27, we obtain the following figures 
for the excess of total flour stocks on Jan- 
uary 1 of each year over the means of the 
totals on July 1 preceding and July 1 fol- 
lowing, in millions of barrels: 


WODscoe 8 WOO cn Wd Wee ooo Tae 
MONG occa thal IOAMoca cilities TIDAoc oa St 
WON ooas Oss UP og PY Pg 5 
OT Sera 2 LO A 8.07 1926-77. 5.2 

UP 5 oag He 


The conclusion is inevitable from these 
data that the quantity of flour on hand in 
the United States on the first of January 
varies from year to year through a range 
of several million barrels. The data form- 
ing the basis for these calculations are not 
perfect—Russell’s estimates of flour output 
over the period from July 1920 to May 1923, 
in particular, are based on a decidedly in- 
complete record of milling output—but 
such errors as may exist can account for 
only a small portion of the variation shown 
by the figures in the table above. Indeed, 
the figures for years for which the data are 
most reliable show some of the most ex- 
treme values: the next to the highest figure 
in the table, indicating flour stocks on Jan- 
uary 1, 1920, 11,330,000 barrels above the 
mean of the stocks figures of the preceding 
and of the following July 1, is derived from 


the very accurate data of the Grain Corpo- 
ration, and the next to the lowest figure, 
indicating stocks on January 1, 1924, only 
3,700,000 barrels above the mean of stocks 
on the preceding and on the following 
July 1, is derived from our revised esti- 
mates of monthly flour production. 

Interpreting these figures in terms of va- 
riation in total stocks of flour in the United 
States on January 1, it appears that a 
change of 2 million barrels between suc- 
cessive January’s is not uncommon and 
that under extreme conditions the change 
may be several times as large. This being 
the case, the domestic disappearance of 
flour during a calendar year, when calcu- 
lated without allowance for changes in 
stocks, may not infrequently exceed the 
actual consumption (or fall short of it) by 
as much as 2 million barrels; under ex- 
treme conditions the disappearance may 
differ from the actual consumption by sey- 
eral times this amount. 

This question of the changes in total flour 
stocks under varying conditions is worth 
pursuing farther, since it is now apparent 
that figures on flour disappearance for cal- 
endar years, such as those obtainable for 
census years, may safely be interpreted in 
terms of actual consumption only after 
giving due consideration to the change in 
total flour stocks between the beginning and 
the end of the year. 


MONTHLY CHANGES IN TOTAL STOCKS 


Our revised estimates of monthly flour 
output since May 1923 provide a basis for 
a calculation which will throw much addi- 
tional light on the subject. The change in 
total flour stocks in any month is obviously 
the difference between the production and 
the combined total of net exports and con- 
sumption in that month. We have the esti- 
mates of production, with sufficient ac- 
curacy, and excellent statistics of imports 
and exports. The monthly consumption 
since May 1923 may readily be estimated, 
probably with at least the accuracy obtain- 
ing in the production estimates. 

To estimate the monthly consumption of 
flour, we start with the assumption that 
since May 1923 the average daily consump- 
tion of flour each month has exceeded that 
of the month before by a uniform, readily 
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determinable amount. This assumption is 
probably in error in neglecting a small sea- 
sonal variation in the rate of flour consump- 
tion, perhaps also in neglecting other slight 
irregularities in the rate of flour consump- 
tion. After making the calculations on this 
basis, we shall consider the degree to which 
errors in this assumption may have affected 
the results. 

As a basis for estimating the average 
daily rate of flour consumption each month 
we need to calculate the average daily rate 
for any one month and the average change 
in this rate from month to month. For this 
purpose, the statistics of apparent annual 
consumption by crop years, 1923-24 to 
1926-27, may be used. The data are shown 
graphically in Chart 4. The statistics are 


Cuart 4.—DomEsTIC DISAPPEARANCE OF FLOUR BY 
Crop YEARS, 1923-24 Tro 1926-27* 
(Million barrels) 


106 T 106 


* Domestic disappearance of flour, when calculated by 
crop years, seldom differs much from the actual domestic 
consumption. The figures for domestic disappearance, de- 
rived from our revised estimates of flour production, pro- 
vide a reliable basis for calculating the trend of flour 
consumption, represented by the light solid line. A steady 
increase in consumption is indicated, at practically the same 
rate as the increase in population of the United States, the 
trend line reflecting a consumption of slightly over nine- 
tenths of a barrel per capita in each year. 


taken by crop years rather than by calendar 
years, partly because there are four com- 
plete crop years in the period covered by 
the statistics and only three complete cal- 
endar years, chiefly because changes in 
stocks appear to be usually much smaller 
between corresponding dates in midsum- 
mer than between corresponding dates in 
midwinter, making the apparent consump- 
tion by crop years the more reliable index 
of actual consumption. 
The trend of the annual consumption 
statistics shown in Chart 4, indicated by the 
light solid line, shows the apparent trend 
of actual consumption during this period, 


in terms of the totals for 12-month periods. 
It appears that the actual consumption in 
1924 was 102,296,000 barrels, and that it has 
been increasing at the rate of 1,508,000 bar- 
rels a year.’ Converting these figures to the 
basis of average daily consumption and 
rate of change per month in the daily con- 
sumption gives an indicated average daily 
consumption of 275,450 barrels for May 
1923, with an increase in each succeeding 
month of 344 barrels in the average daily 
consumption. 

Taking from Appendix Table II the 
monthly figures for domestic disappearance 
and domestic consumption, the apparent 
change in total stocks between the beginning 
and the end of each month is readily calcu- 
lated (Table 2, column 3, p. 76), as also the 
total apparent change from the first of May 
1923 to the end of each succeeding month 
(column 4). The figures may be placed in 
sull more significant form by expressing 
them in terms of deviations from the aver- 
age first-of-the-month total stocks for the 
four crop years, July 1923 to June 1927 in- 
clusive.?, This is done in column 5 of Ta- 
ble 2. 

These estimates of total flour stocks in the 
United States on the first of each month, 
expressed in terms of deviations from the 
average total stocks for the four complete 
crop years covered, are shown graphically 
in Chart 5 (p. 78), and reveal several very 
interesting facts, to be discussed shortly. 
In connection with the estimates of total 

*It is interesting to note that this reflects a prac- 


ticaily constant per capita consumption at a rate of 
.902 barrels per year. 


?We have no statistical basis for calculating this 
average, but such a calculation is unnecessary. Let X 
represent this average; S, represent total stocks on the 
first of May 1923, and S; total stocks on the first of 
any other month we may choose to take; C; represent 
the change in total stocks between the first of May 
1923 and the first of any other designated month (or 
the end of the previous month), and aw represent the 
mean of these values, as tabulated, for the 48 months 
from July 1923 to June 1927. 

Since X is the mean of the values of S; over a 48- 
month period and a is the mean of the values of Cj, 
therefore of S;—S,, over the same period, we may 
write: 


ey, Calc lira ay Ape OOO RO (1) 
By definition, 
Cr eS Sear ee Sore (2) 
Subtracting equation (1) from equation (2), 
Ci, -x=S8;-X 


Since we have in column 4 of Table 2 estimates of 
C; for each month, the values of C;-—a may readily be 
calculated and treated as values of S;—X, subject only 
to such errors as may exist in the estimates of C;. 
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flour stocks, monthly, it is useful to have 
also the data for flour stocks outside the 
primary commercial stocks covered by Rus- 
sell’s figures. These are readily derived in 
terms of deviations from the 4-year aver- 
age, and are given in Appendix Table II. 


the trend of the curve. The method of cal- 
culation made it inevitable that total stocks 
on July 1, 1927 should appear the same as 
total stocks on July 1, 1923;! in other words, 
a substantially horizontal trend was as- 
sumed, by implication, at the outset. As a 


TABLE 2.—CALCULATION OF CHANGES IN TOTAL FLouR Stocks, MONTHLY FROM May 1, 1923 
(Thousand barrels) 


= = 


Change in total stocks; Total 
Year and | Domestic ;Consump--—————————————_ stocks 
month disap- tion® During Since first of 
pearance? month? |May1,1923¢| month? 
1923 Q) (2) (3) (4) (5) 
May....| 8,127 | 8,589 |— 412 | — 412 | —1,097 
June... 6,928 | 8,274 | —1,3846 | —1,758 | —1,509 
Ad hys se 8,180 | 8,560 | — 480 | —2,188 | —2,855 
Aug.....| 9:950 | 8,571 | +1,379 | — 809 | —3,285 
Sept....] 9,692 | 8,305 | +1,387 | + 578 | —1,906 
(OXGisn so al] LDnaeee || SipGites |) Joiltaye || SePLSShs | <= ail) 
Nov....| 8,741 | 8,326 | + 415 | +2,950 | +1,4388 
Decin. 7,458 | 8,614 | —1,156 | +1,794 | +1,853 
1924 
Jan.....| 8-298 | 8,624 | — 326 | +1,468 |+ 697 
Feb.....| 7,882 | 8,078 | — 196 | +1,272 |+ 371 
Mar.....| ¢987 | 8,646 | — 709| + 568 |)+ 175 
INDRA 56 7,588 | 8,377 | — 889 | — 276|)— 584 
May... 7,860 | 8,667 | — 807 | —1,083 | —1,373 
June. se #022 | 8,898 ||—— 876 || —1,959 | —23180 
Ahies 5. 8,712 | 8,688 | + 24 | —1,935 | —3,056 
Aug.....| 10,021 | 8,699 | +1,322 | — 613 | —8,032 
Sept....] 10,188 | 8,429 | +1,759 | +1,146 | —1,710 
Oct.) 0.782 198.720 25062 -F35208 | 49 
Nov... 8,646 | 8,449 | + 197 | +38,405 | +2,111 
Dec... 8,387 | 8,742 | — 355 | +8,050 | +2,308 
1925 
Jan....-| 92946 | 85752 | 21,194) 4244 | -1-159538 
Feb.....| 8,285 7,915 | + 3820 | +4,564 | 13,147 
Mar.....| 6,772 | 8,774 | —2,002 | +2,562 | 3,467 
aN OY Ha coc 6,544 | 8,501 | —1,957 | + 605 | +1,465 
IMawaver: (06319857095 913201027 a 492 
June.. 7,742 | 8,522 | — 780 | —1,907 | —2,224 
Atco oll Could |} Cee | to al7) |) alaey/ |) ==Bhs002! 
Aug.....| 9.503 | 8.827 | + 676 | —1.061 | —2.834 


Change in total stocks Total 
Year and | Domestic |Consump-/-------————__ stocks 
month disap- tion? During Since first of 
pearance® month? |May1,1923¢/ month4 
1925 qd) (2) (3) (4) (5) 
Sept....| 10,272 | 8,552 | +1,720 | + 659 | —2,158 
Oct.....| 10.938 | 8,848 | +2,090 | +2,749 | — 438 
Nov..... 9.255 | 8.5738 | + 682 | +38,431 | +1,652 
Dec.....| 8,928} 8,870 | + 58) +3,489 | +2,334 
Pa | 8794 18,880 1 = 86.13, 4nsuieeo (3a 
Feb.... 7,484 | 8,030 | — 546 | +2,857 | +2,306 
Mar.... 8,335 | 8,902 | — 567 | +2,290 | +1,760 
Apr.....| 7417 | 8,625 | —1,208 | +1,082 | +1,193 
May....| 7362 | 8,923. |—1,561 |— 479|— 15 
June... 8,010 | 8.645. | == 635) ==1,114 |= 15576 
July....| 9,687 | 8,944) + 693 | — 421 | —2,211 
Aug.....| 10,027 | 8,955 | +1,072 | + 651 | —1,518 
Sept....| 10,218 | 8,676 | +1,542 | +2,193 |— 446 
Oct.....| 10,181 | 8,976 | +-1,205 | +3,398 | +-1,096 
Nov.....| 8,968 | 8,697 | + 271 | +3,669 | +2,301 
DeCn. 8,317 | 8,997 | — 680 | +2,989 | 12,572 
1927 
ABN GS ooo) SONICS || BAUS Pa cys) Senay || Seal ey 
Feb.....| 7:654°)) 8,146 | —— 492 E17 6684-Ei. 063 
WET sc oc 8,598 | 9,080 | — 482 | +1,286|-+ 571 
Apr... 7,133 | 8,749 | —1,016 | + 220)-+ 1389 
Mays sel) (a02oul os 0ole—— 15226701 O0Ga moa 
June... |) 283085 |) 83769) = 694 1 0003 
Juliyee oso OLS 9072 Mie 1 05925 DOs ou 
ANU Cond) Was} || Wear | 1 | —2,760 | —3,856 
Sept....| 9: 716 1858004) = 916 ==, 8445 eae 857, 
Otis 1) 105023295104 eS 9192) O25 Oe Gg 
INOVixswected! «eine: eae ee eee eee —2,022° 


«Cf. text and Appendix Table II. 


> Domestic disappearance minus consumption. 


¢ Values in column 3 cumulated. 


4 Deviations from 4-year average, July 1, 1923, to June 1, 1927. Obtained from column 4 by subtracting 1,097 from the 
calculated change, May 1, 1923, to the end of the previous month. Cf. p. 75. 


¢ Preliminary. 


For brevity they may be called “total non- 
commercial flour stocks.” 


LIMITATIONS OF THESE ESTIMATES 


In examining the figures on changes in 
total flour stocks, it is well to bear in mind 
certain limitations of the estimates, arising 
from the method of derivation and from the 
possibility of errors in the data employed. 
The most significant limitation relates to 


matter of fact, there has probably been a 
slight upward trend in total flour stocks 
over this period, with the growth in popu- 
lation and total flour consumption in the 
United States. 

If the trend of daily flour consumption in 
the United States has differed slightly from 
that employed in the calculations, the form 


*The total consumption over this period was as- 
sumed equal to the total distribution. 
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of the trend of flour stocks is slightly in er- 
ror. If consumption increased more rap- 
idly than indicated by our calculations, the 
flour stocks curve should have been bowed 
upward in the middle, following a para- 
bolic trend. If consumption increased less 
rapidly than indicated by our calculation, 
the flour stocks curve should be bowed cor- 
respondingly downward. It seems quite un- 
reasonable, however, to assume any error 
of significant magnitude in either direction. 
The changes required in the flour stocks 
curve on either of these assumptions would 
make it conform much less closely with 
other evidence as to its probable course. 
Even more weighty evidence of the substan- 
tial accuracy of the slope of the calculated 
trend of flour consumption is revealed sub- 
sequently (pp. 89-91) when it is found that 
this consumption trend, extended back four 
and a half years, agrees very well with the 
statistics of flour production and distribu- 
tion for the entire period since January 
1919, or, with an adjustment for the absence 
from the United States of the men in the 
American Expeditionary Forces, with the 
statistics of flour production and distribu- 
tion since January 1918. 

The assumption of a steady upward trend 
in daily flour consumption throughout the 
year ignores a seasonal variation which 
probably exists. Even though daily flour 
consumption is considerably higher in cold 
weather than in warm, however, the aver- 
age daily consumption between July 1 and 
January 1 and between January 1 and the 
next July 1 cannot differ materially from 


1To obtain the best agreement, the slope of the 
trend must be slightly altered to show total consump- 
tion increasing 124 per cent a year instead of 11% 
per cent. This difference of 4% of one per cent in the 
rate of increase shown by the two methods of calcula- 
tion is negligible. Existing statistics are not accurate 
enough to show which of two figures, differing hy such 
a small amount, is nearer the facts. Both may be 
regarded as indicating a substantially constant per 
capita consumption of flour since the war. 

2We assume that the estimates are as likely to be 
over the facts as under. If, owing to defects in the 
census data or some other unrecognized circumstances, 
the estimates all tend to be too high or too low, 
error will be introduced in the stocks figures only to 
the degree that the error in the production estimates 
is variable. The consumption estimates being derived 
from the production estimates, a constant error 1n the 
one must be present to the same degree in the other, 
leaving the estimates of changes in flour stocks un- 
affected. 

* The possible errors in the production estimates are 
discussed above, pp. 71-72. 


the average of the figures given by the trend 
used, for each half year includes nearly the 
same amount of hot and of cold weather. 
In consequence, the calculated stocks on 
January 1 and July 1 cannot be materially 
affected by neglect of the seasonal varia- 
tion. The chief effect of this neglect must 
appear in the form of the curves between 
January 1 and July 1. Stocks during the 
late summer and the fall must be slightly 
understated, stocks during the late winter 
and the spring slightly overstated, the 
amount of the under- and overstatement in 
these periods depending on the amplitude 
of the seasonal variation in daily flour con- 
sumption. One may doubt whether the dis- 
crepancies from this source are sufficient 
to be perceptible on a chart without close 
comparison of the correct and the erroneous 
curves. In any case, they have no bearing 
on the features of the stocks curve which 
we shall shortly point out as most signifi- 
cant. 

Possible errors in the flour production 
estimates may be of greater consequence. 
If the production estimate over a 12-month 
period is a million barrels above or below 
the facts,’ it will result in a spurious in- 
crease or decrease of a million barrels in 
the stocks figures over the same period. 
Some such errors must be expected, and it 
is quite possible that they may be as great 
as 1 or even 1.5 million barrels over a 12- 
month period.® 


RELATION OF TOTAL STOCKS TO PRIMARY 
COMMERCIAL STOCKS OF FLOUR 


The most significant fact to be derived 
from a study of the series reflecting changes 
in total flour stocks comes to light when 
this series is compared with previous com- 
pilations of flour stocks statistics. In Chart 5 
(p. 78) are shown, in addition to the esti- 
mates of total stocks, expressed as devia- 
tions from their 4-year average, the statistics 
of flour stocks compiled jointly by the Daily 
Trade Bulletin and the Daily Market Record 
and those compiled by Russell for the same 
period. There is no similarity whatever be- 
tween the movements of the two series 
representing a small portion of the total 
stocks and the series representing the 
changes in the whole. Not only do they 
regularly reach their high and low points 
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at different times, but even the direction of 
the changes in the two partial series be- 
tween corresponding dates a year apart 
shows no regular correspondence with the 
direction of the changes in total stocks over 
the same intervals. 


Cuart 5.—MontTHLy MovEMENT OF ToTAL FLOUR 
STOCKS AND Two STATISTICAL SERIES FOR 
COMMERCIAL FLouR STOCKS* 


(Million barrels) 
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* Data as of the first of each month, from Appendix 
Table II and from the Chicago Daily Trade Bulletin. The 
statistical series for commercial flour stocks are in no sense 
representative of total flour stocks, and are of no value in 
estimating the changes in total stocks of flour. Total flour 
stocks are usually built up rapidly in the fall to a high 
point on the first of December. Thereafter, stocks are nor- 
mally allowed to decline fairly steadily until July or 
August, but, when higher prices are feared, stocks may be 
maintained at high levels for several months. The large 
changes in the level of stocks which may occur between 
successive January’s sometimes result in material differ- 
ences between domestic disappearance, as calculated for 
calendar years, and actual domestic consumption of flour. 


The reason for the lack of similarity be- 
tween the two partial series and the series 
representing changes in total flour stocks 
appears clearly from a little study of the 
two partial series. As plotted in Chart 5, 
Russell’s series and the Daily Trade Bul- 
letin series (which runs about one-third as 
large) show little resemblance between 
themselves. When plotted with a logarith- 
mic vertical scale, however, so that the 
chart reflects truly the relative size of the 
changes, the two curves show a very fair 
degree of correspondence. In Chart 6, the 
two series are so shown over the entire 
period for which the more inclusive series 
is available. Comparing Russell’s statistics 
of flour stocks with the monthly flour out- 
put (Chart 2, p. 66), a striking resemblance 
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is discovered. Russell’s statistics of stocks 
on the first of each month average about 75 
per cent of the total output of the previous 
month, and in only 3 out of 51 months have 
risen above 82 per cent or fallen below 67 
per cent of the output for the previous 
month. More concretely, Russell’s statistics 
of flour stocks represent, with only a few 
minor exceptions, the flour output of the 
previous 20 to 25 days.* 

It appears, therefore, that the two series of 
statistics of flour stocks currently compiled 
represent stocks of flour in certain primary 
commercial hands, better regarded not as 
stocks but as:a cross section of a stream of 


1It should be noted that the correspondence between 
Russell’s estimates of flour stocks and the output of 
the previous month results in part from the fact that 
about half of Russell’s total represents an estimate 
based directly on his estimate of the flour output for 
the previous week. The facts may best be described 
by quoting from a letter from Mr. Russell, dated No- 
vember 18, 1924. He says, in part, that the figures on 
flour stocks are obtained by “a formula which I 
built up at the Grain Corporation when we had all 
the information that was available. There is no way 
of obtaining the stocks in the hands of dealers and 
bakers, and I never have attempted to estimate it..... 
In addition to the items of New York stocks and [the 
Chicago Daily Trade] Bulletin’s stocks, an estimated 
total of mill holdings and transit holdings is given. 
This is a percentage figure. It was found as a result 
of three years’ experience that the amount of flour in 
mill stocks and warehouses unshipped was about 137 
per cent of the week’s output, while the transit stocks 
averaged about 60 per cent of the week’s output. In 
periods of traffic congestion the transit stocks were 
very much larger, but eliminating the periods of con- 
gestion, we found these figures were approximately 
correct. 

“We obtained from the mills at the Grain Corpora- 
tion their figures of transit stocks by having them 
report the amount of sight draft flour and arrival draft 
flour outstanding at the end of each week. Of course, 
it was only the big merchant mills that did business 
outside of their own local territory. 

“On the basis of this theory, which we found to be 
the most reliable we could work out at the Grain 
Corporation, I have continued to estimate the flour 
stocks. As there has been no period of traffic con- 
gestion the last year or two, the figures are possibly 
as near correct as can be devised, unless it would be 
possible for the Census Bureau to obtain each month 
a statement from the mills of their mill holdings and 
of their transit holdings.” 

In the text we have examined Russell’s figures, 
without qualification, first because they are widely 
used and constitute the most comprehensive available 
series, and second, because we believe them satisfac- 
torily to reflect the changes in commercial stocks. 
Russell’s judgment is worthy of confidence, and com- 
parison of his series with the Daily Trade Bulletin’s 
series reveals the same general type of movement, as 
noted in the text. The reports of mill stocks compiled 
by the Department of Commerce for June 30 and 
December 31, 1925, and quarterly since the latter date, 
also reveal the same type of movement, so far as one 
praca from the eight cases thus far available for 
study. 


CHANGES IN TOTAL FLOUR STOCKS 


flour flowing from the mills into secondary 
commercial hands or into export, and vary- 
ing in size with the output of the mills. The 
analogy is worth pushing farther, for while 
the primary commercial stocks are to be 
regarded as measuring the volume of a 
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largely a temporary phenomenon, but it 
may well be that there was more tendency 
toward speculative accumulation of flour in 
primary commercial hands under favor- 
able conditions before the war than is ob- 
servable in recent years. It should be noted, 


Cuart 6.—MontTuiy Movement or COMMERCIAL FLour Stocks AS REFLECTED IN Two STATISTICAL SERIES 
SINCE 1918* 
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* When plotted on a logarithmic vertical scale, showing relative changes in their correct proportion, the statistics of 


flour stocks compiled jointly for many years by the Chicago Daily Trade Bulletin and the Minneapolis Daily Market Record 
show much the same general characteristics as the more comprehensive series compiled by the Grain Corporation and 
continued by Russell. Both are closely related to the mill output of the previous month, and, with the exception of the 
Grain Corporation series in 1919 and 1920, include no appreciable speculative accumulations at any time. In both respects 


the two series of commercial stocks contrast sharply with the series representing changes in total flour stocks. 


p. 66, and Chart 5.) 


stream, the series representing total stocks 
is to be regarded as measuring the level of 
a lake into which the stream flows. The 
level of the lake continues to rise after the 
flow in the stream has reached its highest 
stage and begun to subside, the highest level 
of the lake being reached, in fact, only when 
the flow in the stream has decreased to the 
point of just equaling the rate of discharge 
from the lake. Similarly, the level of the 
lake does not reach its low point when the 
stream is at its lowest stage, but continues 
to fall until the rate of inflow has increased 
sufficiently to equal the rate of discharge 
from the lake. 

While the statistics of primary commer- 
cial stocks have in recent years shown no 
evidence of including speculative accumu- 
lations varying with the prospects for flour 
prices, the series compiled first by the Grain 
Corporation and continued by Russell 
shows such accumulations during 1919 and 
1920 (Chart 6). This was undoubtedly 


(See Chart 2, 


however, that the Daily Trade Bulletin se- 
ries shows no such accumulation, even in 
1919 and 1920. 


CHARACTERISTICS OF CHANGES IN TOTAL 
FLour STOCKS 


Returning to a consideration of the curve 
of total flour stocks, as shown in Chart 5, 
it appears that the lowest first-of-the-month 
stocks have uniformly occurred either in 
July or August. The July 1 level is in each 
case about 3 million barrels under the 4- 
year average for all months, and is much 
more nearly uniform than the August 1 
level, showing a range of variation consid- 
erably less than one million barrels in the 
five July’s covered by the figures. The level 
of flour stocks on August 1 has sometimes 
risen above the July 1 figure, and some- 
times fallen considerably below it, appar- 
ently depending chiefly on the movement 
of the winter-wheat crop. 
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In each of the first four years covered by 
the figures, stocks increased considerably 
between the first of August and the first of 
September, and still more in the next two 
months, reaching nearly the same levels, 
about 5 million barrels above the July 1 
figure, on the first of November. A slight 
further rise occurred each year to Decem- 
ber 1. In 1927, however, total flour stocks 
showed no increase between August 1 and 
September 1 and only a moderate increase 
to October 1. The November 1 figure, the 
latest available as we go to press, is over 3 
million barrels below the figure for any of 
the four previous November’s. 

From December 1 to March 1, there is a 
wide diversity in the movement of stocks, 
the January 1 levels varying through a 
range of nearly 2 million barrels, and the 
March 1 stocks showing a range of over 3 
million barrels. 

The normal course seems to be for total 
flour stocks to reach their peak about De- 
cember 1, and thereafter to decline, at first 
slowly, then more rapidly, to the low levels 
of midsummer, 5 or 6 million barrels under 
the high point of the early winter. This nor- 
mal course seems to be subject to a wide 
variation, however, depending largely on 
the general opinion as to the probable fu- 
ture of wheat and flour prices. In the win- 
ter of 1924-25, the general fear of a serious 
shortage of wheat and of still higher prices 
later led to heavy accumulation of flour 
stocks, continuing into February or March. 
In the winter of 1925-26, a somewhat simi- 
lar situation led to much the same results, 
despite the painful lesson of the previous 
year. With the fear of shortage less acute, 
an earlier decline in prices, and prob- 
ably some influence from the experience of 
the year before, stocks were maintained at 
high levels through the winter, but not in- 
creased materially above the level of De- 
cember 1. 

The abnormally low levels of flour stocks 
in the months beginning with August 1927 
are clearly to be attributed in large measure 
to the downward tendency in wheat prices 
which began in June and continued with 
little interruption through October. It may 
be significant, also, as a further indication 
of the influence of opinions regarding the 
future of wheat and flour prices, that in the 
fall and early winter of 1923-24 flour stocks 


remained somewhat below the levels for 
corresponding dates in the next three years. 
Beginning in September of that year, wheat 
prices moved uncertainly up and down, 
through a considerable range, but without 
definite trend, except that for spring wheat 
the declines were generally larger than the 
advances. This situation probably tended 
to restrict the accumulation of stocks. The 
fact that prices of the better milling wheats 
were considerably above Canadian prices 
may have had some influence also. 

It should be noted, however, that the 
amount by which the stocks figures from 
October 1 to December 1 of 1923 differ from 
the figures for corresponding dates in sub- 
sequent years is within the limits of the 
possible errors in the data, and the evidence 
of unusually low stocks during this period 
may be spurious. None of the other charac- 
teristics of the stocks curve thus far noted 
is subject to such suspicion. 


CONCLUSIONS 


Summarizing and generalizing on the 
basis of the foregoing detailed discussion of 
flour stocks, it appears first of all that the 
statistics of flour stocks which have been 
compiled in past years are in no way rep- 
resentative of changes in total flour stocks. 
They include a small portion of the total, 
representing a class of stocks which varies 
quite closely with the mill output during 
the previous month and gives no reliable 
indication of the amount or even the di- 
rection of the changes in total flour stocks. 

The period of only a little over four years 
for which we have derived monthly figures 
reflecting the changes in total flour stocks 
is relatively short, and the data are subject 
to certain limitations, so that generaliza- 
tions must be drawn with caution. It ap- 
pears clear, however, that total flour stocks 
on the first of January, the beginning of the 
calendar year, are subject to wider varia- 
tions from year to year than total flour 
stocks on the first of July, the beginning of 
the crop year for the United States. The 
level of total flour stocks on January 1 is 
materially affected by opinions regarding 
the probable future course of wheat and 
flour prices. The period covered seems 
probably to include nearly the extreme 
range of conditions influencing the level of 
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January 1 stocks, with the exception of 
such extraordinary conditions as obtained 
during the war period. In consequence, it 
seems probable that changes in the level of 
flour stocks between the beginning and the 
end of a calendar year seldom, if ever, ex- 
ceed 2 million barrels, except under such 
extraordinary conditions as obtained dur- 
ing the war and the immediate post-war 
period. Under such conditions, the changes 
may be several times as great. 

An incidental conclusion of considerable 
interest to millers follows as a corollary of 
the foregoing statements. Since the level of 
flour stocks in the winter months is largely 


dependent on conditions influencing the 
disposition of buyers to accumulate flour 
stocks, the rate of milling activity must also 
be dependent on the same conditions. Vari- 
ations in the amount of forward buying 
must have some influence also, leading to 
variations in mill stocks held against such 
orders. The recent Department of Com- 
merce statistics of mill stocks, however, 
suggest that such accumulations must be 
small in comparison with other accumula- 
tions, so that the influence of forward buy- 
ing on milling activity must be much less 
than the influence of actual accumulations 
of stocks by buyers. 


IV. ANNUAL FLOUR CONSUMPTION, 1879-1917 


In previous numbers of Wueat STupIEs, 
we have pointed out the fact that the gen- 
eral trend of flour consumption in the 
United States may be determined very 
closely from calculations of domestic dis- 
appearance in census years... We have 
shown further that all the available evi- 
dence points to the conclusion that, except 
under such extraordinary conditions as pre- 
vailed during the war, actual per capita 
consumption seems to change very little 
from year to year, except in periods of 
change of consumption habits, during 
which the change must be gradual and rela- 
tively uniform. In consequence, a curve 
showing the trend of flour consumption 
prior to the war may be regarded as repre- 
senting the actual consumption in each 
year almost as accurately as it represents 
the level and trend of consumption over a 
period of years. 

The calculation of the trend of flour con- 
sumption may be made with considerably 
greater accuracy by supplementing the 
statistics of flour disappearaiice in census 
years with estimates of changes in total 
flour stocks between the beginning and the 
end of each census year, thus obtaining a 
closer approximation to the actual con- 
sumption in those years. The facts brought 
out in the study of changes in total flour 
stocks (pp. 79-81, above) throw light on the 


1“Wheat Acreage and Production in the United 
States since 1866,” June 1926, II, 240-41, and “The 
Decline in Per Capita Consumption of Flour in the 
United States,” July 1926, II, 267-74. 

2For example, in the studies just cited. 


amount of change to be expected under 
special conditions, which, taken in connec- 
tion with the conditions obtaining in each 
year, permits of very fair estimates of the 
changes in flour stocks which occurred in 
those years. In consequence, it becomes 
possible to calculate the trend of flour con- 
sumption for pre-war years with greater 
confidence in the results than has previously 
been possible.? As thus obtained, the esti- 
mates of annual flour consumption between 
1879 and 1917 appear to be probably within 
1 per cent of the facts for each year, with 
the possible exception of a few years be- 
tween 1900 and 1917 when consumption 
habits were changing rapidly and perhaps 
with sufficient irregularity to result in ac- 
tual consumption in occasional years as 
much as 2 or 3 per cent above or below our 
estimates. 


FLour DISAPPEARANCE IN CENSUS YEARS 


The basic data for calculating the trend 
of flour consumption, prior to the war 
period, are furnished by the statistics of do- 
mestic disappearance in census years. The 
statistics for each census year since 1879 are 
given in Table 3 (p. 86). In making the cal- 
culations we have taken the census reports 
of total flour output, adding to the reported 
figures for quinquennial and biennial cen- 
suses an estimate of the production of cus- 
tom mills, omitted in those censuses. For 
these estimates we have followed the 
method employed by the Department of 
Agriculture in a similar computation two 
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years ago,' estimating the output of custom 
mills in 1904 and in 1914 at the figure shown 
by the census of 1909, namely 1,351,816 bar- 
rels, and in 1921, 1923, and 1925 at the figure 
shown by the census of 1919, namely 1,205,- 
068 barrels. In three respects we have de- 
parted in the subsequent calculations from 
the method employed in the Department of 
Agriculture compilation, the results of 
which we have previously used: we include 
shipments of flour to possessions of the 
United States as well as exports; we take 
account of flour shipped to the American 
Expeditionary Forces, the American Red 
Cross, and the Northern and Southern Re- 
lief organizations, none of which is included 
in the Department of Commerce export 
statistics; and we take no account, at this 
stage, of changes in flour stocks. The need 
for including the additional statistics of 
flour shipped out of the United States is 
obvious. The statistics of stocks are neg- 
lected because we have found that the ex- 
isting statistics cover a class of stocks not 
at all representative of the changes in total 
stocks of flour. 


FLour STOCKS IN CENSUS YEARS, 1879-1914 


Although the available statistics of flour 
stocks are of no value as an indication of 
the change in total flour stocks between the 
beginning and the end of each census year, 
useful estimates of these changes may be 
made on the basis of a study of the condi- 
tions obtaining in each year. The estimates 
cannot be highly accurate, but even if they 
are all in error by 50 per cent, their use will 
reduce by one-half the existing errors from 
this source in the calculated flour consump- 
tion. 

The method of procedure to be followed 
in the subsequent paragraphs may be out- 
lined briefly at the outset. Taking each cen- 
sus year separately, we note first the level 
and course of wheat prices during the six 
months preceding the beginning of the year 
and the six months preceding the end of the 
year, giving attention to any circumstances 
which appear likely to have influenced the 
level of flour stocks on January 1 and on De- 
cember 31. Judging the results to be ex- 
pected from these circumstances, in the light 
of the facts developed in the foregoing study 


* Wheat and Rye Statistics, Table 85. 


of flour stocks, we estimate the probable 
direction and amount of the change in 
flour stocks during the year, expressing the 
amount qualitatively as negligible, moder- 
ate, or large. A check on these preliminary 
estimates is then obtained through the fact 
that unusually large or unusually small ac- 
cumulations of stocks must be reflected in 
the rate of milling activity (due regard be- 
ing paid to the influence of export demand) 
and in the tone of the flour market. Infor- 
mation on milling activity and on market 
conditions is collected for each year from 
contemporary trade publications. As it 
turns out, the available records of milling 
activity and market conditions in each year 
point to substantially the same conclusions 
as are reached from the study of the price 
movements and related conditions. 

Finally, we crystallize the judgment of 
probable change in stocks into a quantita- 
tive estimate, to the nearest half-million 
barrels. For this purpose we assume that a 
“large,” but not extraordinary, change in 
stocks is to be set at about 2 million barrels, 
under present conditions, and at about 1 
million barrels under the conditions ob- 
taining in the earliest years of the period 
under review. The evidence developed in 
the study of flour stocks would justify the 
use of somewhat higher figures, but it is 
safer to keep the estimates conservative. 

The calendar year 1879 was preceded by 
two and a half months of very stable prices, 
following a decline of 20 cents between the 
middle of August and the middle of Octo- 
ber. It ended with a period of rising prices, 
including a rise of 30 cents between the 
first of September and the middle of Octo- 
ber, followed by decline of a little over 5 
cents in the next three weeks and then an- 
other steady upward swing amounting to 
over 15 cents between the second week of 
November and the end of December. The 
relation of spot wheat to the December op- 
tion was practically the same in the months 
preceding the beginning and the end of the 
year. These circumstances point to a mod- 
erate increase in flour stocks at the end of 
the year as compared with stocks at the 
beginning of the year. 

The reports of activity in the milling in- 
dustry and the flour trade, as published 
currently in the Chicago Daily Commercial 
Bulletin, indicate that production of flour 
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during the fall and early winter of 1879, 
while only moderately active, was consid- 
erably above that of the same period one 
year earlier. In summarizing the year’s 
trade, the Bulletin states :1 


Trade for the past year has been quite satis- 
factory, and although not really active, it is grati- 
fying in reviewing the market to note an increase 
in the aggregate business transacted and the move- 
ment in general. The usual intervals of dullness 
existed, but generally the movement was satis- 
factory. The receipts for the year show the pro- 
duction to have been unusually large—the arrivals 
for the past year exceeding the receipts of the 
previous year some 300,000 barrels, all of which 
increase occurred since September, or since the 
new wheat crop commenced to move. Millers, 
stimulated by prospects of high prices and the 
reported shortage of the crops of the world, have 
run their mills pretty well to their full capacity 
when able to do so. 


While the indications all point to a sub- 
stantial increase in flour stocks between the 
beginning and the end of the calendar year 
1879, it must be borne in mind that the total 
annual flour output at this time was little 
over half that of recent years. In view of 
the state of development of the flour trade 
at the time, it appears probable that the in- 
crease in flour stocks amounted to some- 
thing like half a million barrels. 

The calendar year 1889 was preceded by 
a rise of 20 cents in wheat prices between 
the end of July and early October. A corner 
was run in September wheat at Chicago, 
but apparently had little influence on the 
subsequent course of prices. Prices re- 
mained fairly steady through October, at 
$1.10 to $1.20 for contract wheat at Chicago, 
but in early November a decline set in, car- 
rying prices down about 15 cents by the end 
of December. The year ended with seven 
months of very stable prices, the price of 
contract wheat at Chicago remaining 
throughout between 75 and 85 cents, but 
showing a slight tendency to decline. The 
relation of spot wheat to the December and 
May futures in Chicago was very similar in 
both periods. The price situation was there- 
fore such as to indicate that flour stocks at 
the end of the year must have been some- 
what larger than at the beginning of the 
year. ; 

The reports of milling activity published 
currently during the months preceding the 


1 December 31, 1879. 


opening of the calendar year reflect active 
milling and accumulation of stocks by con- 
sumers during the period of rising prices in 
September, but in early October purchases 
were sharply curtailed, the market being 
described as “demoralized.” Throughout 
the remainder of the year the demand was 
recorded as “very light” and “extremely 
dull.” In the corresponding months pre- 
ceding the end of the calendar year there 
was no period of unusual activity, but ap- 
parently a fair volume of milling, for the 
season, throughout. This record indicates 
that early in the season preceding the 
opening of the calendar year, flour stocks 
were built up to fairly high levels, and then 
allowed to decline. Apparently they had 
reached very low levels by January 1, for 
during January it was remarked that the 
demand was improving despite a further 
decline in wheat prices. At the end of the 
crop year flour stocks were probably about 
normal. Some increase in flour stocks 
clearly occurred between the beginning and 
the end of the calendar year, probably 
amounting to something like half a million 
barrels. 

The calendar year 1899 was preceded by 
five months in which prices remained close 
to 65 cents a bushel for contract wheat at 
Chicago, though with a slight tendency to- 
ward advancing prices. Cash wheat sold 
most of the time on a par with the Decem- 
ber future, though prior to the end of Sep- 
tember it showed a small premium. During 
the months preceding the end of the year, 
wheat prices moved through practically the 
same range as during the corresponding pe- 
riod one year earlier, but with a pronounced 
downward tendency after late September. 
Between the end of September and the first 
of December the decline, though very grad- 
ual, had amounted to nearly 10 cents. The 
relation of cash wheat to the futures was 
nearly normal throughout the period. The 
price trends were therefore such as to in- 
duce less accumulation of flour stocks prior 
to the close of the year than were carried 
into the year. The difference in premiums 
on cash wheat in the two periods was so 
small as probably to exert little influence. 

The record of milling activity in 1899 
shows milling generally very active, for the 
season, throughout the five months preced- 
ing the opening of the year. The corre- 
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sponding period preceding the close of the 
year was also a good one for the mills, but 
periods of dullness were more frequent and 
more pronounced, and there was never the 
enthusiasm over conditions which had pre- 
vailed during much of the earlier season. 
It seems quite clear that flour stocks were 
reduced during the year, probably by about 
half a million barrels. 

The months preceding the opening of the 
calendar year 1904 were characterized by 
considerable irregularity in wheat price 
movements and diversity in the movements 
for different classes of wheat. There were 
no extended periods of general weakness 
or strength which might have materially af- 
fected the disposition to accumulate flour 
stocks, but the relatively low level of prices 
was favorable to the carrying of liberal 
stocks of flour. During the months preced- 
ing the end of the crop year, wheat prices 
averaged about 30 cents a bushel above the 
level of prices one year earlier. After a 
sharp rise during August, prices remained 
fairly steady, but with an upward tendency 
on the whole. Conditions were therefore 
again favorable to the accumulation of lib- 
eral supplies of flour. 

The record of milling activity and gen- 
eral market conditions during these two pe- 
riods is particularly difficult to interpret in 
terms of its bearing on the accumulation of 
flour stocks, owing to the great difference 
in the export demand in the two periods. 
During the six months July to December 
1903, over 10 million barrels of flour were 
exported, while in the same months of 1904 
exports amounted to only 4.7 million bar- 
rels. In consequence, milling activity, in 
the aggregate, was considerably less in the 
latter period. The current comments bear- 
ing on the domestic demand indicate active 
purchasing for domestic use in both peri- 
ods, such as would have led to the accumu- 
lation of liberal stocks of flour, at about the 
same levels, by the beginning and by the 
end of the calendar year 1904. This is in 
agreement with inferences from the price 
situation in the two periods, and we there- 
fore assume no significant change in flour 
stocks between the beginning and the end 
of this calendar year. 

In the months preceding the beginning of 
the calendar year 1909, wheat prices moved 
quite steadily upward, prices of contract 
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wheat in Chicago rising 20 cents between 
the first of July and the first of January. 
The relation of spot wheat to the futures 
was normal throughout the period. Stocks 
of flour must have been somewhat above 
normal by the first of January. In the 
months preceding the end of the year, 
prices of contract wheat in Chicago moved 
up by about the same amount as in the cor- 
responding period one year earlier, but fol- 
lowing a quite different course, most of the 
increase coming in September, followed by 
steady prices until December, when a slight 
further increase occurred. Throughout the 
fall and early winter, No. 2 Red Winter 
wheat in Chicago was at a heavy premium, 
ranging mostly between 10 and 15 cents, 
over the December and May futures, but 
spring wheat was at only a slight premium. 

The reports published currently by the 
Northwestern Miller show flour output for 
the crop year to January 1 slightly higher 
in the Northwest in 1909 than in 1908, but 
elsewhere the output appears to have been 
considerably lower in 1909. Exports of flour 
for the same periods were half a million 
barrels less in 1909 than in 1908, compen- 
sating in part for the decreased output. The 
reports of output, therefore, seem to sup- 
port the conclusion, indicated by the price 
situation, that flour stocks were reduced 
slightly during 1909, probably by something 
like half a million barrels. 

In the months preceding the calendar 
year 1914, wheat prices showed a very 
slight upward tendency, but spot wheat of 
contract grades in Chicago remained al- 
most continuously at a premium over the 
December future, part of the time at a pre- 
mium over the May future. In July and 
August preceding the end of the calendar 
year, prices rose 40 cents a bushel, declined 
about 15 cents during September, and then 
rose fairly steadily to the end of the year. 
The relation of spot wheat to the futures 
was normal throughout these months. The 
price conditions were thus such as to lead 
to low stocks at the beginning of the cal- 
endar year and unusually high stocks at 
the close of the year. A further tendency 
toward high stocks at the end of the year 
was furnished by the fears engendered by 
the outbreak of the war in Europe. 

The reports of milling activity published 
by the Northwestern Miller and the Daily 
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Trade Bulletin are in entire agreement with 
these conclusions. Flour output from Au- 
gust to December 1914 in the Northwest 
spring-wheat region was slightly under that 
of the same months in 1913, but elsewhere, 
especially in the hard winter-wheat dis- 
tricts, the output was greatly increased. Ex- 
ports, on the other hand, were only slightly 
larger in these five months of 1914 than in 
the same period of 1913. Altogether, it ap- 
pears that total flour stocks must have in- 
creased by 2 million barrels between the 
beginning and the end of the year 1914. 


TREND OF FLouR CONSUMPTION 


The foregoing estimates of changes in 
total flour stocks between the beginning 
and the end of each census year from 1879 
to 1914 are brought together in one column 
of Table 3 (p. 86) and form the basis for 
calculating the approximate actual con- 
sumption from the total disappearance in 
each census year from 1879 to 1914. For 
later census years, the estimates of con- 
sumption are derived by another method, 
described in the next section, and the 
changes in stocks shown in the table for 
these later years are the changes necessary 
to harmonize the calculated disappearance 
with the estimated consumption. 

The calculated flour consumption in each 
census year from 1879 to 1914, reduced to 
barrels per capita, is shown in Chart 7. The 
vertical scale in this chart is much exag- 
gerated to facilitate a closer study of the 
changes in flour consumption. Study of the 
chart leads to raising the question whether 
the trend of flour consumption is properly 
to be represented by a smooth curve show- 
ing a decline which started slowly between 
1890 and 1900 and gradually gained mo- 
mentum, or by two fairly distinct trends 
representing a period of substantially sta- 
tionary consumption per capita, merging 
rather sharply into a period of declining per 
capita consumption. On general grounds, it 
appears much more reasonable to assume 
that the decline in per capita consumption 
of flour started gradually and that the trend 
should be represented by a smooth curve, 
approximately horizontal in the early years 
and gradually turning downward with a 
steadily increasing slope. While the data 
do not accord with this theory, they cannot 


be said to clearly disprove it, for they could 
be brought into line by assuming that the 
calculated consumption figures for 1899 and 
1904 are about 1 and 114 million barrels, re- 


Cuart 7.—APPARENT PER Capita CONSUMPTION OF 
Fiour, 1879-1914* 
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* The data for apparent flour consumption are obtained 
from the census statistics of total output (raised, for other 
than decennial censuses, by estimates of output of custom 
mills) by subtracting the net exports and shipments to pos- 
sessions, and then adjusting with estimates of changes in 
flour stocks between the beginning and the end of each 
census year. (See Table 3, p. 86.) Per capita consumption 
among many classes of the population began to decline 
early in the period, but the substitution of flour for corn 
meal by other classes, taking place most rapidly between 
1897 and 1902, kept the general average rate of consumption 
practically constant until shortly before 1904. Thereafter, 
per capita consumption declined nearly 1 per cent a year up 
to 1914 at least, probably until the further sharp decline 
following our entry into the war. 


spectively, above the actual consumption in 
those years. Such errors are not impossible,* 
and it is advisable, before accepting the evi- 
dence of a fairly abrupt change in the 
trend of per capita consumption, to investi- 


+The consumption figures are of course affected by 
our estimates of changes in flour stocks. In view of 
the degree to which these estimates represent judg- 
ments with a somewhat intangible basis, the question 
may weil be raised whether we have not allowed our 
judgment to be swayed by preconceptions of the re- 
sults which should come out of the figures. We have 
of course made every effort to avoid any such warping 
of our judgments, and indeed the evidence in most 
years admits of less difference of opinion regarding 
the direction and amount of change in flour stocks than 
may appear to the casual reader. The year 1904 pre- 
sented the most difficult problem of any in the period 
under review. It may be noted, however, that the 
judgment that flour stocks did not change appre- 
ciably between the beginning and the end of 1904 was 
reached at a time when we still held the view that the 
trend of per capita consumption should be represented 
by a smooth curve throughout. It was only after we 
had fixed on the figure for approximate consumption 
of flour in 1904 that we were led to the further inves- 
tigation which culminated in the conclusion that per 
capita flour consumption must have suffered a fairly 
abrupt change of trend at about that date. 
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gate the conditions influencing flour con- 
sumption during this period. 

The downward trend of flour consump- 
tion, up to 1914 at least, was a composite 
result of at least three different tendencies, 
two of which worked in opposite directions. 
First among these was a fairly general 
tendency toward the eating of less food, 
resulting perhaps chiefly from a decrease 
in the amount of physical effort required of 
the average individual. Second, there was 
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A ready explanation is found in the fact 
that the tendency to shift from corn meal 
to flour, which had been in operation for 
some years, was accelerated in this period, 
especially in 1902 and 1903, by unusually 
high prices of corn meal, coupled with low 
prices of flour.” 

It seems quite clear, therefore, that while 
there was undoubtedly a considerable de- 
cline in flour consumption among many 
classes of the population between 1899 and 


TABLE 3.—PRODUCTION AND APPARENT DISPOSITION OF FLOUR IN THE UNITED STATES BY CENSUS YEARS, 
1879-1925* 


(Thousand barrels) 


= 


Estimated | Per capita 

Production| Unreported Totalsupply|Exports, re-| Domestic Change total consump- 
Census as production Total Imports excluding |exports,and| disappear- in consump: tion 
year reported /|(estimated)| production stocks shipments ance stocks tion (bbl) 
TRWon secs Ace ecar 62,840 15 62,855 6,134 56,721 | + 500] 56,221 1.151 
SSOMeererre SOR O40 meres ete 80,949 1 80,950 10,451 70,499 | + 500 69,999 1.142 
SOG seers 103.5 24a meet er. 108,524 il 103,525 18,717 84,808 500 85,308 1.148 
1904 oie cwa 104,013 1,352 105,365 26 105,391 11,928 93,463 0] 938,463 1.183 
serps ac MOIS |) ooo 107,108 113 107,221 10,212 97,009 |— 500} 97,509 1.077 
OVA yecvecs 116,404 1,362 117,756 79 117,885 13,286 | 104,549 | + 2,000] 102,549 1.036 
1) 4 eas IBBAOL Te Sae00 133,671 17 133,688 29,826 | 108,862 | +10,762| 93,100 Ste Be 
OD Tees = 110,846 1,205 112,051 966 LS ON idieobs 95,654 | — 1,446} 97,100 -896 
UPS oosane 114, 489 1,205 115,644 268 115,912 16,934 98,978 | — 1,622 | 100,600 -902 
WPS sacoo4 114,690 1,205 115,895 11 115,906 11,714 | 104,192 |} + 392] 103,800 -902 


*The reported production figures are the census totals, to which are added, for quinquennial and biennial censuses, 
estimates of the output of custom mills, taken for 1904 and 1914 as equal to the output reported in 1909, and for 1921-25 
as equal to the output reported in 1919. The imports, exports, and shipments to possessions are from publications of 


the Bureau of Foreign and Domestic Commerce, to which are added in 1919 the Grain Corporation statements of ship- 
ments to the American Expeditionary Forces, American Red Cross, and Northern and Southern Relief, totaling 2,755,400 
barrels. Changes in stocks are independently estimated for the years 1879 to 1914 (see pp. 82-85) and the indicated con- 
sumption computed by subtracting the estimated changes in stocks from the domestic disappearance. For the years 1919 
to 1925 the consumption is estimated independently (see pp. 90 f.) and the indicated changes in stocks computed. 


«Expeditionary forces excluded from population estimate. 


a tendency, also fairly general, to substi- 
tute other food, chiefly sugar, in place of 
bread. Third, there was a pronounced shift 
from corn meal to flour, chiefly among the 
population of the South.t The decline in 
consumption of corn meal, as indicated by 
the figures of distribution in census years, 
was much greater between 1899 and 1904 
than between any other two census years. 


*Cf. “The Decline in Per Capita Consumption of 
Flour in the United States,” Wuerar Srupigs, July 1926, 
II, 286-87. ’ 


7A ready comparison is available in the figures 
compiled by the Bureau of Labor Statistics on whole- 
sale prices of both commodities in New York City. 
The average wholesale price of flour in this market in 
1897 was $4.59 a barrel or $2.34 per 100 pounds, while 
the price of fine white corn meal averaged $.82 per 
100 pounds. In 1902 the corresponding prices were 
$1.94 and $1.54 per 100 pounds, making corn meal 2% 
times as expensive, relative to flour, in 1902 as in 1897. 


1904 there was also an uncommonly rapid 
replacement of corn meal by flour in the 
diet of other classes in this same period. 
The decrease in apparent annual consump; 
tion of corn meal between 1899 and 1904 
amounted to 27 pounds per capita for the 
entire population of the United States, a 
decline of such magnitude that the replace- 
ment of the corn meal by flour would have 
offset a very substantial curtailment of flour 
consumption on the part of other groups of 
the population. 

With this information as to influences at 
work, it is evident that the trend of per 
capita flour consumption cannot be de- 
scribed by any single curve fitted by the 
method of least squares to the data for the 
entire period from 1879 to 1914. The best 
alternative is to represent the trend by two 
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separate curves, one for the period 1879- 
1904, the other for the period 1904-1914. 
The information from which the form and 
position of the two curves must be deter- 
mined is so limited that use of anything 
more complicated than straight lines is not 
justified. These lines, shown on Chart 7 
(p. 85) have been obtained by assuming a 
horizontal trend for the earlier period, at 
the level indicated by the average for the 
three census years, 1879 to 1899 inclusive, 
and joining this with a straight line fitted 
by the method of least squares to the data 
for the three census years 1904 to 1914 in- 
clusive.t 


FLour CONSUMPTION BY Crop YEARS 


The rate of flour consumption per capita 
for each crop year from 1879-80 to 1916-17, 
as indicated by the trend, is readily calcu- 


lated. Multiplying the per capita figures by 
the estimates of the population of the 
United States as of the middle of each crop 
year gives the estimated total flour con- 
sumption for each year shown in Appendix 
Table 1, and graphically in Chart 1 (p. 65). 
The calculation of domestic flour consump- 
tion on the basis of these trends cannot be 
applied to any of the period subsequent to 
about midsummer 1917, since the activities 
of the Food Administration profoundly af- 
fected the rate of flour consumption shortly 
after its organization. 

The total annual consumption shows a 
rapid increase from 1879 to 1904, propor- 
tionate to the increase in population of the 
United States. After 1904 the rate of in- 
crease is slightly reduced, the natural effect 
of the growth of the population on total 
consumption being partially offset by the 
downward trend of per capita consumption. 


V. ANNUAL FLOUR CONSUMPTION SINCE 1917 


PECULIAR PROBLEMS OF THE PERIOD 


The method of estimating annual flour 
consumption outlined above cannot prop- 
erly be applied to the period of American 
participation in the war, and for a time 
thereafter when conditions were quite ab- 
normal, and it is important to know as ac- 
curately as possible what changes in flour 
consumption occurred during these years. 
Additional data are available to throw 
light on the problem, chiefly from the com- 
pilations of the Food Administration and of 
the United States Grain Corporation and 
the estimates of flour production prepared 
by A. L. Russell, formerly statistician for 
the Grain Corporation. Taken by them- 
selves, these data point to conclusions which 
seem difficult to accept, but when they are 
closely analyzed in connection with related 
information a very clear picture is ob- 
tained of the changes in flour consumption 


1The equations for the two curves are respectively 
y=1.147 and y=1.131—0.0097¢ 
where y is consumption in barrels per capita, and ft 
represents time, measured in years, with 1904 as the 
origin. 

2 The estimate for 1917-18 is open to more question 
than any of the others and may be somewhat more 
than 1 per cent above or below the facts. 

’“The Decline in Per Capita Consumption of Flour 
in the United States,” WHEAT STUDIES, July 1926, II, 
266-74. 


since 1917, forming the basis for estimates 
of domestic flour consumption between 
1917-18 and 1923-24, which are probably 
within 1 per cent of the facts for each year.’ 

The most noteworthy feature of the re- 
sults is the conclusion that flour consump- 
tion in the United States was reduced over 
10 per cent during the last six months of 
1917 and has not since risen appreciably 
above the level of about nine-tenths of a 
barrel per capita reached at that time. The 
figures that we had accepted previously, 
based on a calculation of flour disappear- 
ance derived from census statistics of pro- 
duction, indicated that the present low level 
of per capita consumption was not reached 
until 1920 or 1921.* 

The major difficulty in determining the 
course of flour consumption during and 
after the war is raised by the figures cover- 
ing the two crop years 1918-19 and 1919-20 
and the calendar year 1921. These show an 
extraordinary variation in domestic disap- 
pearance of flour, the 12-month totals be- 
ing respectively 92.9, 108.4, and 95.6 million 
barrels. The statistics are not open to the 
suspicion of error, except in negligible de- 
gree. The disappearance for 1918-19 and 
1919-20 is calculated from the very com- 
plete statistics of output collected by the 
Grain Corporation during this period, raised 
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by 1,337,000 barrels in each year, the dif- 
ference between the Grain Corporation to- 
tal for 1919 and the census total for the 
same year. The figure for 1921 is calculated 
from the output reported by the census of 
1921, raised by 1,205,000 barrels to include 
the output of custom mills. 

It is not unreasonable to suppose that 
flour consumption increased after the armi- 
stice; but that the consumption could have 
increased 17 per cent in 1919-20 over that 
in 1918-19 (only a little over one-third of 
the earlier period falling before the armi- 
stice), and then after an interval of only six 
months declined 12 per cent, is beyond be- 
lief. Clearly there must have been some ex- 
traordinarily large changes in flour stocks 
between the beginning and the end of some 
or all of these 12-month periods. Condi- 
tions were so abnormal during these years, 
however, as to leave little ground for esti- 
mating the changes in flour stocks. Instead 
of attempting to deduce actual consumption 
from the disappearance, together with esti- 
mates of changes in flour stocks, we pro- 
ceed by assembling other information as a 
basis for preliminary estimates of consump- 
tion and checking these by examining the 
reasonableness of the changes in flour 
stocks which must be assumed to harmo- 
nize all the data. 


PRELIMINARY ESTIMATES 


The trend of flour consumption since 
1923-24, as calculated in an earlier section 
(p. 75), may be regarded as representing 
the facts for these later years very ac- 
curately. There is ground for supposing 
that this trend represents a continuation 
of the trend in earlier years. Assuming 
that the trend of flour consumption calcu- 
lated for the years 1923-24 to 1926-27 may 
be extended back to 1921, and checking this 
assumption against the flour disappearance 
in 1923, using the census production raised 
by the estimate for custom mills, it appears 
that the two are in perfect agreement, if 
allowance be made for a decrease of about 
a million barrels in flour stocks during the 
year 1923. That approximately this de- 
crease actually occurred seems_ highly 
probable. It has already been shown (p. 80) 
that total stocks of flour on January 1, 1924 
were appreciably below the average for 


that date in recent years, while the trend 
of prices prior to January 1, 1923 had 
been such as to favor the accumulation of 
liberal stocks. 

A similar calculation for 1921 shows that 
allowance must be made for a decrease of 
2 million barrels in flour stocks to bring 
the disappearance figures into agreement 
with the assumed rate of consumption. This 
is not so clearly reasonable. Prices fell 
sharply in the months preceding the open- 
ing of the calendar year 1921, with pre- 
miums for cash wheat at times fairly high. 
Prices were still declining, but less rapidly, 
in the months preceding the end of the year, 
and the relation of cash prices to the fu- 
tures was nearly normal. These conditions 
suggest an increase in flour stocks between 
the beginning and the end of 1921. 

It is entirely possible, however, that 
stocks at the beginning of the year were 
higher than might be expected from the 
course of prices during the preceding 
months, owing to the presence in some 
quarters of supplies still on hand from ex- 
ceptionally large accumulations of the pre- 
vious winter and spring. Furthermore, the 
wheat market during the fall and early 
winter was a peculiar one. Although prices 
declined 80 cents a bushel between August 
and December, the decline occurred en- 
tirely in two short separate periods. Be- 
tween the end of July and the middle of 
September prices rose. An almost uninter- 
rupted decline of over 50 cents a bushel 
during the next three weeks was followed 
by a month in which prices, though fluctu- 
ating, remained above the low point of the 
decline. Then came another decline of 50 
cents a bushel, followed by a reaction of 15 
cents, to a level at which prices remained 
firm throughout the month of December. 
Though the period was superficially one of 
sharply declining prices, it appears on 
closer analysis that major declines were in 
progress during less than one-third of the 
time between the first of August and the 
last of December. During over two-thirds 
of the time, the market was steady or ris- 
ing. During each of the three extended peri- 
ods of steady or rising prices, current prices 
appeared low by comparison with those of 
the previous year. There may, therefore, 
have been, through most of the time, a dis- 
position to maintain flour stocks at approxi- 
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mately normal levels. On this interpreta- 
tion, it appears quite reasonable to suppose 
that stocks at the beginning of the year 
were 2 million barrels above the level 
reached at the end of the year. 

Since the assumption appears tenable 
that the trend of flour consumption over the 
last four years may be extended two and a 
half years farther back, it is worth trying 
the experiment of extending the same trend 
back through the war period, with certain 
modifications which are obviously neces- 
sary. This implies the assumption that per 
capita flour consumption has never recov- 
ered from the curtailment induced during 
the war. A good argument can be made, on 
theoretical grounds, for this contention. 

Very good statistics are available for 
checking this theory. The primary requi- 
site is a record of flour output over the 
three and a half years, July 1, 1917 to Jan- 
uary 1, 1921. For two of these years, 1918— 
19 and 1919-20, we have the highly trust- 
worthy and complete compilation of the 
Grain Corporation, already discussed. 
These, however, need to be raised by 1,337,- 
000 barrels for each year, the difference be- 
tween the Grain Corporation total and the 
census total for 1919. For the crop year 
1917-18, Russell’s estimates may be used 
with considerable confidence. They repre- 
sent estimates with a strong basis in the 
extensive data compiled currently by the 
Grain Corporation and checked as to level 
by the practically complete data compiled 
through the next two years, and by the 
census of 1919. 

For the six months July-December 1920, 
Russell’s estimates may again be used, but 
here an adjustment is required. Beginning 
with July 1920, Russell was forced to take 
as the basis for his estimates the relatively 
incomplete data compiled by the North- 
western Miller, introducing a considerable 
opportunity for error. In each census year 
since that date, Russell’s estimates of mill 
output have been close to 10 million bar- 
rels above the output indicated by raising 
the census figures by the amount of the 
output of custom mills in 1919. It seems 
probable, therefore, that Russell’s estimate 
of flour output during the last six months 
of 1920 is too high by half the amount of 
his overestimate of the output during the 
12 months of 1921. We therefore estimate 


the output for this 6-month period at 4.59 
million barrels below Russell’s figure, or 
50,880,000 barrels 

Making use of these data, we may calcu- 
late the domestic disappearance of flour 
by 6-month periods, beginning with July 
1917. The resulting figures are shown in the 
third column of ‘Cable 4. To make the com- 
parison more complete, we have added 
figures for the two halves of 1921, obtained 
by allocating the output shown by the cen- 
sus, plus the estimate for custom mills, be- 
tween the two halves of the calendar year 
in the ratio shown by Russell’s estimates. 


TABLE 4.—PRELIMINARY TABULATION OF OUTPUT 
AND DISPOSITION OF FLOUR By 6-MoNTH 
Periops, Juty 1917—DEcEMBER 1921* 


(Million barrels) 


Net Esti- | Change in stocks 
exports} Dis- | mated |———————-——— 
Period Output] and |appear-| con- During Since 
ship- ance | sump-| period | Julyl 
ments tion 1917 
1917 
shat 66.64 | 7.68 | 58.96 | 49.00 | + 9.96|+ 9.96 
Jan.—June. «| 48.75 | 15.26 | 33.49 | 46.00 | 12.51 |— 2.55 
NU ene 62.90 | 9.96 | 52.94 | 46.00 | + 6.94|+ 4.39 
Jan.—June. .| 59.56 | 19.61 | 39.95 | 46.50 | — 6.55 |— 2.16 
July—Dec.. .} 74.11 | 10.20 | 63.91 | 47.57 | +16.34 |+14.18 
1920 
Jan.—June. .| 56.32 | 11.94 | 44.38 | 47.94 | — 3.56 |4-10.62 
July—Dec...| 50.88 | 7.77 | 43.11 | 48.82 |— 5.21|+ 5.41 
1921 
Jan._June..| 46.36 | 7.59 | 38.77 | 48.70 | — 9.98 |— 4.52 
July—Dec...| 65.69 | 8.81 | 56.88 | 49.07 | + 7.81 |+ 3.29 


* See accompanying text. 


In the fourth column of this table are 
shown the estimates of consumption which 
are to be checked. They have been ob- 
tained by extending backward the trend of 
consumption obtained for the years 1923-24 
to 1926-27, with the following modifica- 
tions. The value given by the trend is low- 
ered roughly by the equivalent of one-half 
barrel of flour for each man abroad in the 
American Expeditionary Forces,’ for each 


1Representing roughly the consumption to have 
been expected had they remained in the United States 
in their customary civilian occupations. 


2Data from L. P. Ayres, The War with Germany 
(U.S. War Department, Washington, D.C.), revised edi- 
tion, 1919, p. 15. The averages by 6-month periods 
beginning July 1, 1917 are (in thousands) 66, 353, 
1,604, 1,384, and 82. 
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6-month period between January 1918 and 
June 1919. Shipments of flour to the 
American Expeditionary Forces have been 
included with exports. In calculating the 
disappearance for the last half of 1917 the 
consumption is placed about midway be- 
tween the estimated consumption in the 
first half of 1918 and the estimated con- 
sumption in the first half of 1917, the latter 
derived, as described in the previous sec- 
tion, from the trend of per capita con- 
sumption between 1904 and 1914. This is 
done on the assumption that only half of 
the final influence of the Food Administra- 
tion in reducing flour consumption made 
itself felt during this period. 


TESTS AND REVISION OF ESTIMATES, 1917-23 


The changes in total flour stocks in each 
half-year necessary to harmonize these con- 
sumption estimates with the figures of flour 
disappearance are shown in the fifth col- 
umn of Table 4. The changes may be 
studied more conveniently, however, when 
cumulated, as shown in the sixth column. 
This gives the implied total change in flour 
stocks between the July 1, 1917 and the 
end of each 6-month period. It is at once 
apparent that the estimates of consumption 
harmonize quite well with the statistics of 
flour disappearance. There is ground, how- 
ever, for questioning whether flour stocks 
at the end of June 1921 were really quite 
4.5 million barrels below their level on 
July 1, 1917. Apparently, the estimates of 
consumption are slightly excessive. 

A very slight revision of the trend, in- 
volving the assumption that since the war 
the rate of increase in total flour consump- 
tion has been 124 per cent a year instead 
of about 114 per cent, as indicated by the 
trend calculated from the data for the last 
four years, suffices to bring the estimates of 
consumption into agreement with the sta- 
tistics of flour disappearance. The revised 
figures are shown in Table 5. On a per 
capita basis they represent a rate of con- 
sumption about 1 per cent below the ap- 
parent level of per capita consumption in 
1927. These results are highly interesting, 
for they demonstrate the complete agree- 
ment of the best available statistics with the 
theory that flour consumption per capita in 
the United States has never recovered ap- 
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preciably from the level to which it fell 
during the war. The apparent increase of 
1 per cent in ten years is within the limits 
of possible errors in the data. 


TABLE 5.—REVISED TABULATION OF OUTPUT AND 
DISPOSITION OF FLouR By 6-MoNTH PERIODS, 
JuLY 1917—DEcEMBER 1921* 


(Million barrels) 


=, 


Net Esti- | Change in stocks 
exports| Dis- | mated -—————__— 
Period Output} and jappear-} con- During Since 
ship- ance | sump-| period | July1, 
ments tion 1917 
1917 
July—Dec.. .| 66.64 | 7.68 | 58.96 | 48.50 | +10.46 |+-10.46 
1918 
Jan.—_June. .| 48.75 | 15.26 | 33.49 | 45.50 | —12.01 |— 1.55 
July—Dec 62.90 | 9.96 | 52.94 | 45.50 | + 7.44/+ 5.89 
1919 
Jan.—_June. .| 59.56 | 19.61 | 39.95 | 46.00 | — 6.05/16 
July—Dec 74.11 | 10.20 | 63.91 | 47.11 | +16.80 |+-16.64 
1920 
Jan.—June. .| 56.32 | 11.94 | 44.38 | 47.52 | — 3.14 |+138.50 
July—Dec...| 50.88 | 7.77 | 48.11 | 47.94 | — 4.83 |+ 8.67 
1921 
Jan._June..| 46.36 | 7.59 | 38.77 | 48.36 |— 9.59|— 92 
July—Dec...| 65.69 | 8.81 | 56.88 | 48.78 | + 8.10|+ 7.18 


* See accompanying text. 


Though the statistics agree completely 
with this theory, they would of course 
agree also with a theory which assumed a 
decline to still lower levels in 1918, a rise to 
correspondingly higher levels following the 
armistice, and a subsequent decline in 1921 
to or below the level here assumed. The 
theoretical ground for assuming such fluc- 
tuations in consumption, however, is not 
apparent. The only merit of such an as- 
sumption seems to be that it does not imply 
the accumulation of such heavy flour stocks 
in the winter of 1919-20. It is not unreason- 
able, however, to suppose that flour stocks 
did reach the levels indicated by the cal- 
culation in Table 5. There was a disposition 
to speculative accumulation of stocks of all 
kinds of commodities during this period 
unparalleled in recent history. Even the 
primary commercial stocks of flour (the 
series compiled by the Grain Corporation 
and continued by Russell), which have since 
reflected no influence from conditions lead- 
ing to speculative accumulation of flour in 
other quarters, reached a level on January 
1, 1920 nearly 10 million barrels above the 
figure for the previous July 1. After all, the 
figures for excess of stocks on January 1 
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and July 1, 1920 over the total on July 1, 
1917, as shown in the last column of Table 
5, indicate an excess over normal stocks for 
corresponding dates in other years amount- 
ing to no more than the current consump- 
tion during one and a half or two months. 
All the other figures in this column appear 
entirely reasonable. On the whole, we con- 
clude that in the light of probable changes 
in flour stocks, the theory that per capita 
flour consumption in the United States has 
never risen above the war-time level ac- 
cords better with the statistics of flour dis- 


appearance than any other theory, and that 
the estimates of consumption shown in the 
fourth column of Table 5 must be very close 
to the facts. The corresponding estimates 
of consumption by crop years are given in 
Appendix Table I and shown graphically in 
Chart 1 (p. 65). The population curve, 
shown for comparison in Chart 1, is ad- 
justed for 1918 and 1919 to render it com- 
parable with the consumption figures, by 
subtracting the figures for the number of 
men abroad with the American Expedition- 
ary Forces. 


VI. ANNUAL FLOUR PRODUCTION BY CROP YEARS SINCE 1879-80 


Annual statistics of flour production are 
more useful if given by crop years than by 
calendar years, since the changes in pro- 
duction from year to year are closely re- 
lated to the size and quality of the United 
States wheat crops and are therefore ob- 
scured in calendar year figures. There is 
also a technical advantage in making the 
estimates on a crop-year basis, owing to the 
fact that, for most of the period since 1879, 
production may be estimated most accu- 
rately by counting it equal to estimated con- 
sumption plus the net exports. Estimates of 
changes in flour stocks should also be in- 
cluded in such a calculation, but it is not 
feasible to attempt an estimate of the change 
in flour stocks between the beginning and 
the end of each year since 1879, and the 
neglect of these changes will introduce 
much less error with the figures on a crop- 
year basis. While the volume of flour stocks 
on hand in all positions on the first of Janu- 
ary is subject to a good deal of variation 
from year to year, it appears that, with very 
few exceptions, stocks on July 1 are re- 
duced to very much the same low levels 
each year. Probably the only important ex- 
ceptions occurred in the period between 
1917 and 1921, for which direct estimates of 
production are available. The estimates of 
flour production must in any case be sub- 
ject to somewhat greater errors than the 
estimates of flour consumption, but with 
the figures on a crop-year basis the addi- 
tional error in the production estimates 
probably exceeds 0.5 per cent in only a few 
years. 

For the crop years 1917-18 to 1920-21 and 
1923-24 to 1926-27, independent estimates 


of total flour production have already been 
obtained (pp. 68-71 and 89). These fig- 
ures are repeated in column 3 of Appendix 
Table I. For other years the estimates of 
production are obtained by adding the net 
exports and shipments to the estimates of 
consumption. 

The resulting estimates of annual flour 
production we believe to be seldom, if ever, 
more than 1.5 per cent wide of the facts. 
We have previously appraised the possible 
error in the estimates of consumption at 
probably 1 per cent or less, with the pos- 
sible exception of the estimate for 1917-18 
and the estimates for a few years in the 
neighborhood of 1904, in which the possi- 
bilities of error are slightly greater (pp. 81, 
87 f.). The additional error in the esti- 
mates of production (when derived from 
the consumption estimates) we have just 
appraised at probably not over 0.5 per 
cent, giving a total possible error of 1.5 
per cent without allowing for the probabil- 
ity of errors from the two sources offsetting 
each other. In thus appraising the possible 
errors in the statistics we have assumed the 
census statistics to represent substantially 
accurate and complete enumerations of the 
output of the classes of mills supposed to 
be covered and have further assumed the 
statistics of exports to be substantially com- 
plete. © 

The estimates of total flour output for 
each year are shown graphically in Chart 1 
(p. 65) and Chart 11 (p. 99). The steady 
and rapid increase in annual flour output 
up to 1902-3 is striking. After 1902-3 flour 
exports declined and have since remained 
generally below the Jevels of the decade 
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preceding 1902-3. At about the same time, 
domestic flour consumption, per capita, be- 
gan to decline. The two circumstances, 
coming together, produced a sharp change 
in the trend of flour production about 1902. 
The sharp decline in domestic flour con- 
sumption in 1917-18 was more than offset 
by the increase in flour exports—in this and 
the following year. In 1919-20 flour exports 
declined somewhat, but the purchases of 
flour going into the excessive stocks which 
were accumulated in that year made 1919- 
20 the record year by a wide margin for 
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American flour milling. The prosperity was 
short-lived, for the next year saw the lowest 
flour output since 1896-97. Since 1920-21 
the American milling industry has contin- 
ued to feel keenly the effects of the decline 
in domestic consumption of flour. With the 
growth in population of the United States, 
however, total domestic consumption has 
more than regained its pre-war level and, 
assuming no material reduction in flour ex- 
ports, a steady increase in the annual out- 
put of American flour mills may confidently 
be anticipated. 


VII. WHEAT GROUND PER BARREL OF FLOUR 


Having obtained reliable estimates of an- 
nual production of flour since 1879-80, it is 
desirable to complete the statistics of mill- 
ing over this period by adding estimates of 
wheat ground and of millfeed produced. 
For this purpose statistics or estimates of 
milling ratios are essential. We find that 
the milling ratio is not by any means a con- 
stant, the range of variation, excluding the 
war years when milling ratios were sharply 
reduced, being over 3 per cent. Data are 
available, however, for estimating the wheat 
requirement per barrel of flour for each 
crop year since 1885-86 with a possibility of 
error only rarely exceeding 0.5 per cent. 
We undertake, therefore, in this section a 
study of milling ratios, upon which is based 
a series of estimates of the wheat ground 
per barrel of flour in each crop year since 
1885-86. 


CUSTOMARY PROCEDURE AND Its DEFECTS 


For many years it has been customary to 
convert flour statistics into terms of wheat 
or wheat into terms of flour at a rate of 4.5 
bushels of wheat per barrel of flour. Such 
a conversion ratio is commonly obtained by 
large commercial mills grinding wheat of 
good test weight, and the figure is a con- 
venient one for calculation; but the average 
wheat requirement per barrel of flour for 
all mills of the United States, large and 
small, grinding some wheat of high test 
weight, some of low test weight, is consider- 
ably above 4.5 bushels per barrel of flour. 
The United States averages for census years 
are readily calculated by dividing the total 
flour production into the total quantity of 
wheat ground, as reported by the census. 


The milling ratios thus obtained for each 
census since 1889 are shown in the first col- 
umn of Table 6. Considering for the pres- 
ent only the combined figure for “all mer- 
chant mills,” it appears that in most years 


TABLE 6.—BUSHELS OF WHEAT REQUIRED PER BAR- 
REL OF FLouR, BASED ON CENSUS DATA 
FOR 1889-1925* 


Merchant mills producing 
Calendar All Custom 
year merchant} 100,000 | 1,000 to Under mills 
mills bbls. or 100,000 1,000 
over bbls bbls. 
SSO BSUS Pees wave ll Merseiares flee cee eee areieten 
Ie) ob ocac AS24 WN Sissi. |) varerteeeallmreerete 9.765 
O04 ees 4 TBO! Sih ee isiek. VI) exergrstera ll eererse estan | erate 
Bs conces AS G95 il era orsuaalh Meteic ste 7.942 | 5.170 
1b oenoe 47688) 4-585: | 4.864") 942334 Sener 
IDR Gone der 4.624 | 4.577 | 4.693 | 6.318 | 5.066 
I BPA nageicic 4024604 42882 ei (oe ere 
1923 See AON V4.6210 We 4 OL AG sO03 mle eee 
IB n oocod 4.653 | 4.604 | 4.714 |12-682 |} 2... 


* Calculated by dividing ‘“‘wheat milled” by “flour pro- 
duced,” as derived from the reports of the censuses of 
manufactures. Census publications show wheat milled and 
flour produced by all merchant mills, by custom mills, and 
by merchant mills producing 100,000 barrels or over and 
1,000 barrels or over. These figures permit calculation of 
the corresponding data for the classifications of “merchant 
mills producing 1,000 to 100,000 barrels” and “under 1,000 
barrels.”? See discussion on p. 96 below. Dots (....) indi- 
cate that data are not available. 


the wheat requirement runs close to 4.7 
bushels per barrel of flour.t Neglecting the 
year 1919, in which the milling ratio re- 
flects the influence of the high extraction 
maintained during the war and immediate 


*Cf. WuHeEat Strupies, June 1926, II, 246, 261-62, in 
which the net exports of wheat and of flour in terms 
of wheat are recalculated, using the ratio of 4.7 bush- 
els of wheat per barrel for the conyersion of flour into 
terms of wheat. 
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post-war period, the extreme range is from 
4.65 to 4.76 bushels per barrel. 

Further study has indicated that the vari- 
ations in the milling ratio for all merchant 
mills as shown in Table 6 are themselves 
significant and that changes in the average 
quality of the wheat crop of the United 
States from year to year explain most of the 
variations in the average milling ratio for 
the country. These variations are worth 
considering, for in a year in which the mill- 
ing ratio is 4.65 bushels per barrel of flour 
the wheat requirement for an output of 
115,000,000 barrels of flour is 5,750,000 bush- 
els less than would be calculated if the 
ratio of 4.70 bushels were used. Similarly, 
in a year in which the actual milling ratio 
is 4.75 bushels per barrel, the wheat actu- 
ally ground for such a flour output is 
5,750,000 bushels more than would be cal- 
culated using the 4.70 ratio. 


THE Factor oF TEST WEIGHT 


The quantity of wheat required per bar- 
rel of flour is different for different types of 
wheat and different for the several varieties 
in any one type. For a given variety of 
wheat, the quantity required per barrel of 
flour varies materially with the test weight. 
More wheat, in pounds, is required to mill a 
barrel of flour from wheat of low test weight 
than from wheat of high test weight. The 
wheat requirement per barrel varies also 
with the type of flour milled and with the 
type of mill and method of operation. Tak- 
ing the mills of the country as they are, 
however, with the qualities of flour actu- 
ally produced and the types and varieties 
of wheat actually milled, the principal 
cause of variations from year to year in the 
milling ratio for the country as a whole is to 
be looked for in the variations in average 
test weight of the wheat milled. 

Estimates of the average test weight of 
the wheat crop of the United States as pre- 
pared by the United States Department of 
Agriculture for each crop since 1885 are 
shown in Table 8 (p. 94). Through compari- 
sons of the milling ratio shown by the cen- 
sus statistics with the estimated test weight 
of the crops milled in the census years, it 
appears that there is in fact a very close 
relation between the estimated test weight 
of the crops and the wheat requirements 


per barrel of flour as shown by the census 
data. This appears clearly in Chart 8. The 
census milling statistics apply to calendar 
years and therefore cover wheat from two 
successive crops. The recent monthly sta- 
tistics of milling indicate that the wheat 
milled in one calendar year is derived in 
almost exactly equal amounts from the har- 
vest of the preceding calendar year and the 


CHART 8.—RELATION OF WHEAT REQUIRED PER BAR- 
REL OF FLourn TO WEIGHT PER BUSHEL 
OF THE WHEAT* 
(United States averages) 
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* Data from Tabies 6 and 8. The wheat ground per bar- 
rel of flour, as shown by the censuses of manufactures for 
all merchant mills, exhibits a close relationship with the 
average weight per bushel of the crops as shown by the 
Department of Agriculture estimates. The lower the test 
weight per measured bushel, the higher the number of 60-Ib. 
bushels required per barrel of flour. The low wheat re- 
quirement in 1919 reflects the influence of the high extrac- 
tion obtained during the war period. 


harvest of the calendar year to which the 
milling statistics apply. The test weight of 
the wheat milled in any calendar year may 
therefore be taken as the average of the test 
weights for the crops of that year and of 
the previous year. These are the weights 
per bushel used for Chart 8. 

The wheat requirement per barrel shown 
for 1919 is clearly much below that to be 
expected from the estimated weight per 
bushel of the wheat milled in that year, 
judged in the light of the relationship be- 
tween test weight and wheat requirement 
per barrel of flour for other years. The 
high flour extraction in 1919 thus indicated 
is undoubtedly an effect of the war-time 
restrictions on flour milling, and may be 
neglected in determining the normal rela- 
tionship between estimated test weight and 
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wheat requirements per barrel of flour. The 
formal restrictions were removed by the 
opening of the year, but much short patent 
flour continued to be milled for export and 
shipment to relief organizations at least. 

In addition to the data on wheat require- 
ments per barrel of flour obtainable from 
the census figures, we have for the period 
since 1923-24 similar data available from 
the monthly milling reports. These figures 
may be computed for crop years, as shown 
in Table 7, and set against the estimated 
weight per bushel of the crop in question. 
The results are shown in Chart 9, together 
with a repetition of the data in Chart 8, 
omitting 1919. 


Cuart 9.—RELATIONS OF WHEAT REQUIRED PER 
BARREL OF FLouR BY Two DIFFERENT CLASSES OF 
MILLS TO WEIGHT PER BUSHEL OF THE WHEAT* 


4.80 - 


4.75 
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POUNDS PER MEASURED BUSHEL 


* Data from Tables 6, 7, and 8. With the same weights 
per bushel of the crops, the wheat ground per barrel of 
flour by the mills included in the monthly milling reports 
of the Department of Commerce (the hollow circles) aver- 
ages about 1.5 per cent less than that for all merchant mills 
as shown by the censuses of manufactures (the solid dots). 
For each group, an increase of one pound in test weight of 
the wheat lowers the wheat requirement 0.038 bushels per 
barrel. 


The wheat requirements per barrel of 
flour shown by the monthly milling reports, 
as they appear in Chart 9, show the same 
general correspondence with the estimated 
weight per bushel of the crop as the wheat 
requirements per barrel calculated from 
the census data, but on a lower level. This 
is to be expected from the fact that the mills 
covered in the monthly milling reports are 
larger than the average for the country and 
in general obtain a higher extraction than 
is shown in an average for all merchant 
mills. 


To determine the normal relationship 
between average weight per bushel of the 
wheat crop of the United States and the 
quantity of wheat required per barrel of 
flour, the two straight lines appearing in 


TABLE 7.—BUSHELS OF WHEAT REQUIRED PER BAR- 
REL OF FLour, ACCORDING TO UNITED STATES 
GRAIN CorPORATION Data, 1917-18 To 1919-20, 
AND Monrurty Mituina Reports, DEPARTMENT 
oF COMMERCE, 1923-24 To 1926-27 


Year Year 
July—June Bushels July—June Bushels 
LQUTENS oie aoe 4.5337 1923-24 Bees 4,631” 
LOTS —1 Oke 4.450° 1924 DD rete 4.582° 
1919—205 75-1. 4.645° 1925-265 eer ereers 4.635° 
1926=2ileee © eee 4.570" 


@ Calculated from “wheat milled” and “flour produced” 
as reported to the U.S. Food Administration Grain Corpo- 
ration and the U.S. Grain Corporation in Supplement to 
Grain and Flour Statistics during the War (1920), p. 22. 

> Calculated from “wheat milled” and “flour produced” 
by all reporting mills as shown by the monthly milling 
reports of the U.S. Department of Commerce. 


Chart 9 have been fitted to the two groups 
of data shown on the chart. It has been as- 
sumed that the effects of changes in test 
weight are the same for the mills included 
in the monthly milling reports as for the 


TABLE 8.—ESTIMATED WEIGHT PER MEASURED 
BUSHEL OF UNITED STATES WHEAT 
Crops, 1885-1926* 


Pounds Pounds Pounds 

Crop per Crop per Crop per 
of bushel of bushel of bushel 
LSS One 58.3 WSO ORR rer 56.9 LOD eee 58.7 
USI oon 57.0 O90 Oke 56.3 A914 A eyes 58.0 
UCR oo coe 58.4 T90T ea. Dino LOLS See 57.9 
18885... 58.5 OO Dee eee 57.6 LOTG Saas Dek 
USS Oe cree 56.5 LO0S eee Mico LOM eee 58.5 
SOO Reeee Died LO 04 Sever OOO LOMO eee 58.8 
USO eres Wig UGKIBYS cence Dio LOTTO 56.3 
LS Zire 58.5 HOO Gaara 58.3 1920 rete 57.4 
IRs 6 go 57.5 UOT ere 58.2 LOD eee 57.0 
VS 4 Seeae 57.6 OO Seer 58.3 A emis ce Ove 
LS 9 5eeee 58.3 OO Oieeere 57.9 1O23Reeee 57.4 
LS OG ae 57.6 LOOM. er. 58.5 O24 eres 58.9 
SO eres Die POUT oe 57.8 UPN BG ous 58.3 
SO Steerer BY bot OU ae 58.3 G2 Geen 59.1 


* Data from U.S. Department of Agriculture, Wheat and 
Rye Statistics (January 1926), and Crops and Markets, 
Monthly Supplements. 


larger group included in the censuses, the 
only difference being that the wheat re- 
quirement per barrel is higher at all test 
weights for the larger group, which includes 
more small mills. The lines have therefore 
been fitted using an adaptation of the 
method of least squares which gives the best 
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possible fit for two straight lines under the 
condition that the lines shall be parallel! 

This calculation indicates, in the first 
place, that a test weight of 58 pounds per 
measured bushel for the wheat crop of the 
country results, on the average, in a wheat 
requirement for all the merchant mills of 
the country of 4.69 bushels (of 60 Ibs.) per 
barrel of flour. The mills included in the 
monthly milling report, averaging larger, 
show a wheat requirement of 4.62 bushels 
per barrel for the same test weight per 
bushel of the crop. From the above it fol- 
lows that the wheat requirements per barrel 
of flour shown by the monthly milling re- 
ports should be raised 1.5 per cent to render 
them comparable with the figures for all 
merchant mills. In the second place, it ap- 
pears that with each pound of increase or 
decrease in the test weight per bushel the 
wheat requirement decreases or increases 
by 0.038 bushel per barrel. 


OTHER Factors AFFECTING MILLING RATIO 


While the wheat requirement per barrel 
of flour is closely related to the test weight 
of the crop, several other conditions occa- 
sionally have some influence upon it. A cer- 
tain fraction of the crop is always exported, 
the exports consisting chiefly of the less de- 
sirable milling wheats. In a year of large 
crop the mills may grind relatively little of 
the lighter wheats, for which the wheat re- 
quirement per barrel is high. This results, 


1The equations for the two lines are: 
for wheat requirement, based on census data, 
r= 6.896 — 0.03805w; 
for wheat requirement, based on monthly milling 
reports data, 
r= 6.826 — 0.03805w; 
where ; 
r=bushels of wheat (60 Ibs.) required per bar- 
rel of flour, and ‘ 
w= estimated weight of the wheat in pounds per 
bushel. ; 
The constants for the equation above were obtained in 
a single solution, using the equation of relationship, 
r=a+bwtck; 
where r and w are defined as above and 
k=0, for observations in which r is derived from the 
census data, and ; ; 
k=1, for observations in which r is derived from the 


monthly milling reports. ‘ 
Solution by the method of least squares yielded the 
equation, 
r= 6.896 — 0.03805w — 0.070k, 
which is more readily used in the form of the two 
separate equations given above. 


as in the year 1926-27, in an average wheat 
requirement lower than would be expected 
from the weight of the crop as a whole. 
Milling of large quantities of Canadian 
wheat, which permits a high extraction, will 
similarly lower the average wheat require- 
ment. 

In soine years certain peculiarities of the 
crop not reflected in the test weight modify 
the wheat requirement per bushel. The win- 
ter-wheat crop of 1925, though showing a 
good test weight, was disappointing in its 
flour yields, owing to unusual thickness of 
the coat of the berry, resulting in high bran 
yields and a considerably larger wheat re- 
quirement per barrel of flour than should 
have been expected from the test weight of 
the wheat. The average wheat requirement 
shown by the monthly milling reports for 
1925-26 was 4.635 bushels per barrel of 
flour, nearly 0.03 bushels or 1.8 pounds per 
barrel greater than would have been ex- 
pected from the estimated weight per bushel 
of the crop. (See Chart 9.) 

Changes in the average quality of the 
flour milled will markedly affect the wheat 
requirement per barrel of flour. The war- 
time regulations, limiting the production of 
shori patent flour, apparently towered the 
wheat requirement per barrel of flour by 
about 4 per cent (see p. 98, below). In 
ordinary times, however, the proportions of 
short and long patent flour milled in the 
United States are practically constant from 
year to year. 

The introduction of the roller process of 
miliing in the United States greatly reduced 
the wheat requirement per barrel, but this 
change seems to have been practically com- 
pleted by the time the census of 1900 was 
taken. The wheat requirement per barrel 
of flour in 1899 was almost exactly at the 
figure to be expected in the light of subse- 
quent milling experience. The wheat re- 
quirement shown by the census of 1889, 
however, was nearly 1 per cent higher than 
would have been expected for an equal 
weight per bushel of the crop under present 
milling conditions. 

It would seem reasonable to suppose that 
the gradual elimination of the smaller mills 
should have resulted in a progressive re- 
duction in the country-wide average wheat 
requirement per barrel of flour, even after 
the use of the roller process became prac- 
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tically universal. The statistics, however, 
yield no evidence of this. Apparently the 
effect of the elimination of the smaller mills 
has been too small to be observable in the 
statistics, or else some other influence has 
produced an approximately equal opposite 
effect on the average wheat requirement per 
barrel of flour. Some such influence may 
have been exerted by the establishment of 
the maximum moisture content of flour at 
13.5 per cent, made generally effective about 
1908 under the Food and Drugs Act. 
Despite the presence of these and other 
influences modifying the annual average 
wheat requirement per barrel of flour, it 
appears that the principal factor involved 
is the weight per measured bushel of the 
wheat. The evidence for this conclusion 
appears clearly in the close grouping of the 
actual observations about the two lines of 
relationship shown in Chart 9 (p. 94). 


SUPPORTING EVIDENCE ON INFLUENCE OF 
S1zE oF MILLS 


The conclusions stated above may be 
checked by comparison with other infor- 
mation bearing on the same questions. The 
difference between the average wheat re- 
quirement per barrel of flour for all the 
merchant mills of the country included in 
the censuses of manufactures and that for 
the larger mills of the country, such as pre- 
dominate in the data from the monthly 
milling reports, may be checked from the 
census Statistics for mills in different size 
groups. The census gives statistics of flour 
produced and wheat ground for all mer- 
chant mills included at each census, and for 
merchant and custom mills, combined, at 
each decennial census. Beginning with 1909 
a separate tabulation is shown for merchant 
mills producing 1,000 barrels of flour and 
over. Beginning with 1914 a separate tabu- 
lation is shown also for mills producing 
100,000 barrels of flour and over. From 
these statistics it is possible to compute for 
several censuses the wheat requirement per 
barrel of flour for all merchant mills, for 
all custom mills, and for merchant mills 
falling into three different size groups. The 
average wheat requirements thus obtained 
are shown in Table 6 (p. 92), the figures for 
all merchant mills being those used in the 
foregoing discussion. 
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The wheat requirement shown for all 
merchant mills is in two years 0.10 bushel 
per barrel over the figure for mills produc- 
ing 100,000 barrels or over, in a third year, 
0.08, and in 1919, only 0.05 over the latter 
figure. Omitting 1919, which probably rep- 
resents abnormal conditions, the evidence 
is that the wheat requirement for all mer- 
chant mills runs quite uniformly about 2 
per cent above the wheat requirement for 
mills producing 100,000 barrels or over. 

The mills producing between 1,000 and 
100,000 barrels of flour show in two years a 
wheat requirement 6 per cent over that for 
the mills producing 100,000 barrels or over. 
In a third year this wheat requirement is 
less than 4 per cent higher than that for the 
large mills, and in 1919, less than 3 per 
cent higher. 

The figures for mills producing under 
1,000 barrels of flour and for custom mills 
show an extraordinary variation. The fig- 
ures for custom mills in 1909 and in 1919 
appear reasonable and may be trustworthy. 
The figures for merchant mills producing 
under 1,000 barrels are in all cases quite un- 
reasonable and are clearly of no value. The 
errors may be due to inaccuracies in the 
original schedules or they may be the result 
of errors in the tabulation of the data. It 
must be remembered that the figures for 
wheat ground and flour produced by mills 
producing under 1,000 barrels have to be 
arrived at by subtracting the corresponding 
figures for mills producing over 1,000 bar- 
rels from the figures for all merchant mills. 
In 1923 all merchant mills were reported to 
have ground 538,312,078 bushels of wheat, 
of which 531,935,511 bushels were ground 
by mills producing over 1,000 barrels of 
flour. This left 6,376,567 bushels to be ac- 
counted for by the mills producing under 
1,000 barrels of flour. A relatively insignifi- 
cant error in the tabulation of wheat ground 
by the mills producing over 1,000 barrels of 
flour, for example, would result in an equal 
error in the figure for mills producing under 
1,000 barrels (obtained by subtraction from 
the total), and in the latter figure such an 
error might be very serious. 

The difference of 2 per cent between the 
wheat requirement per barrel for all mer- 
chant mills and the wheat requirement for 
mills producing over 100,000 barrels of flour 
accords perfectly with our finding of a dif- 
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ference of 1.5 per cent between the wheat 
requirement for all merchant mills and that 
for the mills included in the monthly mill- 
ing reports. The monthly milling reports 
include many mills producing less than 
100,000 barrels of flour and therefore differ 
less from the average for all merchant mills 
than do the mills producing 100,000 barrels 
and over. In 1923 the 247 mills producing 
over 100,000 barrels of flour had an average 
output per mill of 344,031 barrels. In 
1923-24, the most nearly comparable period 
available, the 955 identical mills included 
in the monthly milling report had an aver- 
age output of 106,338 barrels per mill. 


EXPERIMENTAL EVIDENCE ON INFLUENCE 
oF TEst WEIGHT 


As a check on the statistical evidence of 
the effect of variation in test weight on 
wheat requirement per barrel of flour, there 
are available numerous tests under experi- 
mental conditions. The United States De- 
partment of Agriculture has published the 
results of extensive milling experiments on 
the wheat requirements per barrel of flour 
for the principal classes of wheat of various 
test weights per bushel.t Averaging these 
figures for the five principal classes of 
wheat, with due allowance for the differ- 
ences in the quantities of each class milled 
in the United States, gives the wheat re- 
quirements shown in the last column of 
Table 9. 

The weighted average of the experimental 
results shows an average change in wheat 
required per barrel of flour amounting to 
about 0.042 bushel for each pound change 
in test weight, agreeing quite closely with 
the figure of 0.038 derived from the statis- 
tics. The experimental results are also in 
remarkably close agreement with the sta- 
tistics as regards the wheat requirements 
indicated for each test weight. For a test 
weight of 58, they show a wheat require- 
ment of 4.70 bushels per barrel, agreeing al- 
most exactly with the requirement of 4.69 
bushels indicated by the statistics. The close 
agreement in this respect is largely fortui- 
tous and is chiefly significant in indicating 
that the efficiency of the test mill, as oper- 
ated, was less than that of large commercial 


1Cf. Wheat and Rye Statistics, p. 86. 


mills, but greater than that of the smaller 
commercial mills, yielding results closely 


TABLE 9.—WHEAT REQUIREMENTS PER BARREL OF 
FLouR FOR DIFFERENT TEST WEIGHTS, BY 
CLASSES, AND WEIGHTED AVERAGE* 


Test 
Wolouit, Wheat required per barrel of flour (60-lb. bushels) 
pounds per 
measured |Hardred Hard red| Soft red Weighted 
bushel spring | Durum | winter | winter | White | average* 
56 ALEX) || Gola || Blots) |) HAG iss | abotees) 4.78 
57 4.73 | 4.89 | 4.62 | 4.81 | 4.78°| 4.78 
58 AON Anion 4-61 4ad8) 4a leet 
59 4.61 ANA || “hota || Ch |) Aho 4.64 
60 ASCO M4 Oo mee oome Ooms OD 4.62 
61 Abs) || GhlO) || BesGyl |) eho |) AieE | -zlobyy 


* Data from Wheat and Rye Statistics, p. 86, based on 
experimental milling tests by the milling laboratory, Bureau 
of Agricultural Economics, in terms of dockage-free wheat. 


«The weights used in calculating the averages are, in the 
order in which the classes of wheat are listed: 2, 0.4, 3, 3, 1. 

> Owing to a typographical error, this figure appears as 
4.88 in the Department of Agriculture bulletin. 


representative of average milling conditions 
in the United States. 


ANNUAL ESTIMATES OF WHEAT MILLED PER 
BARREL OF FLOUR 


The foregoing study of wheat require- 
ments per barrel of flour provides a basis 
for estimating the average quantity of wheat 
milled per barrel in each crop year since 
1885-86. For the years 1885-86 to 1916-17 
and 1920-21 to 1922-23, the estimates must 
be obtained by calculation from the esti- 
mated test weight per bushel on the basis 
of the relationship discussed above. 

For the years 1917-18 to 1919-20 and 
1923-24 to 1926-27, there are available the 
statistics compiled by the Grain Corpora- 
tion and by the Department of Commerce 
from which the milling ratios for those 
years may be obtained with less chance of 
error than if the estimates were based on 
the reported average test weight of the crop. 
The milling ratios derived from the Grain 
Corporation figures for 1918-19 and 1919-20, 
representing practically complete reports 
for all merchant mills, may be taken as they 
stand. It has been shown above (pp. 94-95) 
that the wheat requirements per barrel of 
flour shown by the monthly milling reports 
of the Department of Commerce must be 
raised 1.5 per cent to obtain the approxi- 
mate average for all merchant mills. It ap- 
pears also that the milling ratio shown by 
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the Grain Corporation figures for 1917-18 
must be raised by a like amount. The re- 
ports obtained for 1917-18 cover about the 
same percentage of the total output as is 
included in the monthly milling reports, 
and seem, like the latter reports, to repre- 
sent chiefly the larger mills of the country. 

The estimates of wheat milled per bar- 
rel of flour, as thus obtained for each crop 
year since 1885-86, are given in Appendix 
Table I, column 2, and shown graphically 
in Chart 10. Neglecting the years affected 
by war-time regulation, the average is very 
close to 4.7 bushels per barrel, the figures 
ranging from 4.639, in 1926-27, when the 
average weight of the crop was reported as 
59.1 pounds per bushel,! to 4.784, in 1904—5, 
when the average weight of the crop was 
reported as only 55.5 pounds per bushel. 
Under the influence of the high rate of ex- 
traction enforced during the war, the mill- 
ing ratio fell to 4.450 in 1918-19. This very 
low wheat utilization was made possible in 
part, however, by the good weight of the 
crop of that year, reported at 58.5 pounds 
per bushel. With wheat of this weight the 
average milling ratio would ordinarily be 
only 4.659 bushels per barrel. The Food 
Administration restrictions apparently re- 
sulted in saving about 13 pounds of wheat 
per barrel of flour in this year. 

The maximum error to be expected in the 
estimates of the quantity of wheat milled 
per barrel of flour seems for most of the 
period to be in the neighborhood of 0.5 per 
cent, judged by the deviations of individual 
observations from the lines of average rela- 
tionship shown in Chart 9 (p. 94). Exception 
must be made, however, of the estimates for 


VII. WHEAT GROUND AND MILLFEED 


Having obtained estimates of the total 
flour output of the mills of the United States 
in each crop year since 1879-80 and of the 
wheat ground per barrel of flour in each 
year since 1885-86, it is a simple matter to 
calculate the approximate total quantity of 
wheat ground and of millfeed produced in 
each crop year since 1885-86. The quantity 

* Calculation on the basis of the usual relationship 
between test weight and wheat requirement would 
have given a figure of 4.647 bushels per barrel for this 


year. The figure of 4.639, 0.2 per cent lower, is based 
on the data in the monthly milling reports. 
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the first ten years or so, which are probably 
mostly too low. It seems clear that the aver- 
age wheat requirement per barrel of flour, 
for any given weight per bushel, was 


Cuart 10.—WHEAT GROUND PER BARREL OF FLOUR, 
1885-86 To 1926—27* 
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* Data in Appendix Table I. About 4.7 bushels of wheat 
are required per barrel of flour, as an average over a 
period of years for all merchant mills in the United States; 
but following our entry into the war the wheat requirement 
was reduced to 4.45 bushels per barrel. The range of varia- 
tion, omitting the crop years 1917-18 and 1918-19, is from 
4.64 to 4.78 bushels per barrel, depending chiefly on the 
average weight per bushel of the wheat crop of the country. 
This variation, under normal conditions, amounts to only 
about 3 per cent, but on a total output of 115 million 
barrels of flour it may affect the amount of wheat ground 
by over 16 million bushels. 


slightly higher in these early years, when 
the transition to the roller process of mill- 
ing was still in progress, than it has been 
subsequently. We have found no trust- 
worthy basis, however, for determining the 
adjustment required, and have neglected 
this factor in making our calculations. 


PRODUCED ANNUALLY SINCE 1885-86 


of wheat ground is given directly by multi- 
plying the estimate of total flour produc- 
tion by the estimate of wheat ground per 
barrel of flour. The resulting figures are 
shown in column 1 of Appendix Table I. 
Such errors as exist in the estimates of 
total quantity of wheat milled each year are 
the result of a combination of errors in the 
production estimates and errors in the esti- 
mates of wheat ground per barrel of flour. 
If the possible magnitude of these errors 
has been correctly appraised, the errors in 
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the estimates of total wheat milled can sel- 
dom, if ever, exceed 2 per cent. 

The average millfeed output per barrel of 
flour is readily calculated from the figures 
for wheat ground per barrel. The latter fig- 
ures are in terms of 60-pound bushels, 
hence with a wheat requirement of 4.7 bush- 
els per barrel, 282 pounds of wheat are 
ground to obtain 196 pounds of flour, leav- 
ing 86 pounds of millfeed. Similar calcula- 
tions yield the theoretical output of mill- 
feed per barrel of flour for any stated wheat 
requirement per barrel. 

There is almost always an “invisible loss” 
in milling, the combined weight of the prod- 
ucts being less than that of the wheat pass- 
ing into the rolls, a consequence, chiefly, of 
loss of moisture in the milling process. In 
terms of weight of wheat purchased and 
weight of products available for sale, how- 
ever, there is not uncommonly an “invisible 
gain.” Dry wheat requires the addition of 
a considerable amount of moisture to 
temper it for grinding, and the moisture 
content of the flour and millfeed may be 
appreciably in excess of the moisture con- 
tained in the equivalent quantity of wheat 
as it came from the cars. This is uniformly 
the case with Pacific Coast wheats and fre- 
quently the case with wheat from other sec- 
tions. As far as we can determine from 
available statistics, a slight gain in weight 
of the products, for the country as a whole, 
is the general rule, but the amount involved 
is too small and uncertain to deserve fur- 
ther consideration in these estimates. 

Taking the output of millfeed at the theo- 
retical value for each year, based on the 
quantity of wheat milled per barrel of flour, 
we obtain the annual estimates of millfeed 
produced, as shown in column 4 of Appen- 
dix Table I. These figures are subject to 
somewhat larger percentage errors than any 
of the other estimates included in the ap- 
pendix tables. If the errors in the estimates 
of wheat milled per barrel of flour occa- 


1Again making no allowance for offsetting errors, 

the approximate maximum percentage error is 
100(1.015 X 1.005) — 100 = 2. 

2 An error of 0.5 per cent in the wheat requirement 
is equivalent to 1.4 pounds per barrel of flour, and 
would involve an equal error in the estimate of mill- 
feed produced per barrel, which is 1.6 per cent of the 
average amount of millfeed produced with each barrel 
of flour. 


= 100(1.015 X 1.016) — 100 =3. 


sionally amount to 0.5 per cent or more, 
there are occasional errors of 1.6 per cent 
in the estimates of millfeed produced per 
barrel.2- Combining these possible errors 
with those which may exist in the estimates 
of flour production leads to the conclusion 
that the errors in the estimates of millfeed 
produced may occasionally reach 3 per 
cent.* 

The estimates of wheat ground and flour 
and millfeed produced annually since 1885— 
86 are shown graphically in Chart 11. To 


Cuart 11.—WHEAT GROUND AND FLOUR AND MILL- 
FEED PRODUCED, 1885-86 To 1926—27* 
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*Data in Appendix Table I. Plotted to a logarithmic 
vertical scale, showing the relative changes in their correct 
proportion, the quantities of wheat ground and of flour and 
millfeed produced annually show the same general trend, 
and the change in trend about 1904 appears even more 
pronounced than when the data are plotted on an arith- 
metic scale. (Compare with the curve of flour production 
in Chart 1, p. 65.) The changes in the three series from year 
to year differ somewhat, owing to changes in the quantity of 
wheat ground and of millfeed produced per barrel of flour. 


facilitate direct comparison in a single chart, 
all the figures have been expressed in tons 
of 2,000 pounds. A logarithmic vertical 
scale has been used for this chart in order 
to render the percentage changes in the sev- 
eral series more readily comparable. The 
three series necessarily show the same trend 
and roughly similar fluctuations from year 
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to year. Changes in the wheat requirement of the three curves. This effect is most con- 
per barrel of flour, however, introduce di- spicuous during the war-time period of high 
vergencies in the year-to-year movements flour extraction. 


This study has been prepared by Holbrook Working. The directors of the Insti- 
tute and other members of the staff have contributed information on a num- 
ber of points. Most of the tabulations and computations have been made by 
Adelaide M. Hobe, and the charts have been prepared by Douglas L. King 


APPENDIX 


REFERENCES AND EXPLANATION FOR APPENDIX TABLES 


6.05) 0) ee 


The flour trade statistics are from publications of the Bureau of Foreign and Domestic 
Commerce, with additions in 1917-18 and 1918-19 noted below the table. The remaining 
figures are new estimates prepared by the Food Research Institute by the methods explained 
in the text. For the years 1879-80 to 1916-17 the estimates of per capita flour consumption 
are derived first (see pp. 85-87), and from these the total consumption is calculated. For the 
years 1917-18 to 1926-27 the total flour consumption is estimated from calculated trends, 
slightly adjusted in 1917-18 and 1918-19 to reflect the influence of special circumstances (see 
pp. 75 and 89-90), and the per capita consumption calculated from the estimated totals. 
Total flour output is estimated independently for the years 1917-18 to 1920-21 and 1923-24 to 
1926-27 (see pp. 70-71 and 89). For other years it is obtained by adding the net exports 
and shipments to the total estimated consumption. The quantity of wheat ground per barrel 
of flour is estimated independently for each year beginning with 1885-86 (see pp. 97-98). 
The estimates of total quantities of wheat ground and of millfeed produced are obtained by 
calculation from the estimates of total flour output and of wheat ground per barrel of flour. 


TABLE II 


The flour trade statistics are from the Monthly Summary of Foreign Commerce of the 
United States, except shipments to possessions, which are no longer published monthly and 
have been supplied by the Department of Commerce. The “commercial stocks” are Russell’s 
estimates, from Russell’s Commercial Review, The remaining figures are new estimates pre- 
pared by the Food Research Institute. The estimates of monthly output are derived from the 
monthly milling reports of the Department of Commerce, as described on pp. 70-71, above. 
The monthly domestic disappearance is the estimated output, less net exports and shipments 
to possessions. The monthly consumption is estimated by computing the trend of consump- 
tion per day and multiplying the monthly ordinates of trend by the number of days in the 
month (see pp. 74-75). Changes in stocks between the beginning and the end of each month 
are estimated by subtracting the estimated consumption from the domestic disappearance, 
and from these figures are derived the estimates of total stocks on the first of each month, 
in terms of deviations from the 4-year average (see pp. 75-76). The estimates of “non- 
commercial” stocks are derived from the estimates of total stocks by subtracting Russell’s 
estimates of commercial stocks, expressed as deviations from the 4-year average. 
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TABLE I—WueEat MILLING AND FLouR DISPOSITION BY Crop YEARS FROM 1879-80 To 1926—27* 


Wheat ground 


Flour consumption 


Flour trade (thousand barrels) 


Year Flour | Millfeed 
July-June fiver rie see ee ree Total |Percapita| Netexports _ |Shipments 
bushels) els) bbls). Gore peat ae aipments oe pond: pevnands 
qd) (2) (3) (4) (5 6 7 8 

NST OSS O Mwai seyret! va. cad G25 S008 rear 56,800 i Vi7 6. d09 © 9 6-011 ie 
SSeS rm Me ic ceten | wxse ze OOS 00m tere 58,200 | 1.147 7,945 Dae 7,946 
TSSIES OTe Metis MIL ostececs Gos 4 een: 59,500 | 1.147 5,915 ANZ, 5,916 
NSSZESSaeeeli@evece cc lll acess OSLO Meee 60,900 | 1.147 95205: B(5) 9,206 
SSa=S4e ewer <ailL. scoe « alseODe ogoee 62,300 | 1.147 9,150 1.8 9,152 

TS S4= So ote selllinwem ie aecslll| Wayerarss AsOOOMIE pares 63,700 | 1.147 10,647 8} 10,648 
1885-86. ...| 342,900 | 4.678 | 73,300 | 3,100 65,100 | 1.147 8,177 1.8 8,179 
1886-87....| 369,100 | 4.727 78,100 | 38,420 66,600 | 1.147 ib tal 1.0 11,518 
1887-88....| 374,000 | 4.674 | 80,000 | 3,386 68,000 | 1.147 11,964 PAS 11,964 
1888-89. ...| 368,600 | 4.670 | 78,900 | 3,220 69,500 | 1.147 9,374 11874 9,375 
1889-90. ...} 396,200 | 4.746 | 88,500 | 3,700 (SPAY || a7 125283 We WD Pay. 
1890-91....| 395,200 | 4.701 84,100 | 3,620 (2 COC e147 11,344 8.4 11,344 
1891-92... .| 420,700, 4.720 89,100 | 8,890 73,900) 1.147 15,196 0.6 IB IT 
1892-98. ...| 429,600 | 4.670 | 92,000 | 3,870 75,400 | 1.147 16,620 0.4 16.620 
1893-94....| 441,100 | 4.708 | 98.700 | 4,050 76,800 | 1.147 16,860 0.4 16,860 
1894-95....| 440,200 | 4.704 | 93,600 | 4,040 78,300 | 1.147 15,267 1.9 wire 15,269 
1895-96....| 441,800 | 4.678 | 94,400 | 4,000 79,800 | 1.147 14,620 iat! 0.2 14,621 
1896-97....} 451,200 | 4.704 | 95,900 | 4,140 81,300 | 1.147 14,569 Diode 1168} 14,570 
1897-98....| 464,000 | 4.723 | 98,200 | 4,290 82,900 | 1.147 15,348 Mall iad! 15,350 
1898-99....| 488,900 | 4.701 |102,900 | 4,430 84,500 | 1.147 18,486 0.9 iLO 18,486 
1899-1900. .| 496,300 | 4-731 |104,900 | 4,610 86,200 | 1.147 18,698 0.7 ail 18,699 bets 
1900-01....| 508,600 | 4.754 |107,000 | 4,770 88,100 | 1.147 18,886 0.6 16.4 18,651 220 
1901-02....| 508.200 | 4.708 |108,000 | 4,670 90,000 | 1.147 18,002 0.4 0.2 17,759 243 
1902-08. ...|} 525.800 | 4.704 |111,800 | 4,820 91,600 | 1.145 20,126 0.6 0.7 19,716 410 
1903-04. ...| 519,100 | 4.716 |110,000 | 4,790 92,700 | 1.185 17,374 46.9 36.1 16,999 386 
1904-05. ...| 492,200 | 4.784 |102,900 | 4,680 93,700 | 1.126 9,141 40.8 3.8 8,826 852 
1905-06....| 513,300 | 4.708 |109,000 | 4,710 94,700 | 1.116 14,292 45.3 siete 13,919 418 
1906-07....| 522,500 | 4.678 |111,700 | 4,730 95,700 | 1.106 15,985 47.7 025 15,585. 447 
1907-08....| 519,400 | 4.681 {111,000 | 4,710 96,600 | 1.096 14,319 39.6 0.1 13,927 432 
1908-09. ...| 505,300 | 4.678 |108,000 | 4,570 97,100 | 1.087 10,902 92.4 Hei 10,521 473 
1909-10....| 506,700 | 4.693 |108,000 | 4,620 98,600 | 1.077 9,391 144.8 ate 9,041 495 
1910-11....| 518,400 | 4.670 |109,900 | 4,630 99,400 | 1.067 10,500 141.6 ae 10,129 513 
1911-12....| 522,700 | 4.697 |111,300 | 4.770 99,900 | 1.058 11,366 158.8 0.1 11,006 519 
1912-13....| 536,100 | 4.678 |114,600 | 4,850 | 100,800 | 1.048 13, 832 107.6 the () 13,395 544 
1913-14....| 532,600 | 4.662 |114,200 | 4,780 | 102,000 | 1.038 12,267 89.9 14 11,822 534 
1914-15....| 558,900 | 4.689 |119,200 | 5,090 | 102,600 | 1.029 16,625 64.2 1.5 16,183 504 
1915-16....| 557,100 | 4.693 |118,700 | 5,080 | 103,000 | 1.019 15,751 329.9 10.2 1S) ,5VAL 550: 
1916-17....| 547,100 | 4.723 |115,800 | 5,060 | 103,500 ; 1.009 12,296 174.7 ees 11.9438 526 
1917-18....| 580,900 | 4.601 {115,400 | 4,620 94,000 907° 22,932 675.1 79.5 23,,096° 432 
1918-19....| 545,000 | 4.450 |122,500 | 4,350 91,500 888? 29,579° Byfail 0.8 29 ,083° 532 
1919-20....| 605,900 | 4.645 |130,400 | 5,390 94,600 895 22,141 159.1 12.8 21,652 635 
1920-21... .| 458.200 | 4.712 97,200 | 4,220 96,300 897 15,364 /1,420.9 45.9 16,180 559 
1921-22....| 537,900 | 4.727 |113,800 | 4,990 98,000 -898 15,820 619.1 84.2 1537974 558 
1922-23....| 539,200 | 4.701 |114,700 | 4,940 99,600 -900 15,068 429.4 183683 14,883 601 
1923-24....| 560,500 | 4.700 |119,300 | 5,130 101,500 -901 17,708 169.1 113363) is2oo 611 
1924-25....| 546,600 | 4.651 |117,500 4,880 | 103,000 902 14,508 6.7 5.4 13,920 590 
1925-26....| 542,900 | 4.705 |115,400 4,980 | 104,600 - 902 10,103 17.4 11.0 9,542 567 
1926-27....| 554,100 | 4.639 |119,400 4,920 | 106,100 -902 14,025 6.1 3.6 13,385 642 


Sussrrerrrere nr nnn Et EEEEE nS 


* For explanatory notes see p. 100. 
«Included in domestic exports to 1899-1900. 


¢ Including, 
tions as reported by the Food Ad 


barrels in 1918-19. 


> Expeditionary forces excluded from population estimate. 


i iti to the Department of Commerce figures, shipments to the A.E.F., A.R.C., 
PL oe Ainicoation and the Grain Corporation, totaling 1,216,000 barrels in 1917-18 and 4,890,000 


and relief organiza- 


102 AMERICAN WHEAT MILLING AND FLOUR DISPOSITION SINCE 1879 
TABLE II.—FLour Output AND DisposiTION, MONTHLY FROM May 1923* 
(Thousand barrels) 
Trade 
Stocks (first of month) — = 
Year and Domestic Netiexports Shipments 
month Output | disappear-|Consump-|Commer-| Non-com- and Imports - | Domestic to. 
ance tion cial mercial? Total¢ shipments exports | exports |possessions 
1923 @) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) 
WER senracae 9,158 8,127 | 8,539 | 7,457 | —1,292 | —1,097 1,026 19.4 5.4 983 57 
JUNE 65006 7,776 6,928 | 8,274 | 6,800 | —1,047 | —1,509 848 Uo? ope 806 60 
MUM soa ome 9,048 8,130 | 8,560 | 6,900 | —2,493 | —2,855 918 LSin2 -0 884 52 
AUG eee 11,239 9,950 | 8,571 | 8,100 | —4,123 | —3,285 1,289 18.7 4 1,273 34 
SGA seco 11,284 9,692 | 8,305 | 7,700 | —2,844 | —1,906 rood 13.6 0 1,568 38 
OCtirrrac 12,667 | 10,549 | 8,592 | 8,800 | —2,057 | — 519 ya aks) 19.4 Drill 2,092 43 
INOWst reine 10,558 8,741 | 8,326 | 8.500 | + 200 |) 41,4388 Sle Aol 8 1,778 58 
Dechatetn. Syolt 7,458 | 8,614 | 7,900 | +1,215 | +1,8538 1,853 19.2 Weil 1,789 82 
1924 
WIS caatentens 10,0638 8,298 | 8,624 | 7,100 |} + 859} + 697 WS GS” || esos} 1.4 yale) 63 
GD rarer ne 9,454 7,882 | 8,078 | 7.150 | + 488) +4 371 poe 13.9 4.3 1,538 44 
EROS a eae 9,387 7,987 | 8,646 | 7,200 | + 2837/4 175 1,450 24.9 8 1,426 48 
PAOD Sapioke he 8,633 7,588 | 8,377 | 6,800 | — 72]— 534 1,095 4.0 -0 1,038 61 
IM atvieaceren te 8,871 7,860 | 8,667 | 6,700 | — 811 | —1,38738 1,011 6 “9 976 35 
IIT weet 8,749 7,522 | 8,398 | 6,400 | —1.318 | —2,180 WPA 2 9 1,174 53 
HUY 6 e000 9,548 8,712 | 8,688 | 6,800 | —2,594 | —3,056 831 lok ie 789 42 
INU aseicre 11,014 | 10,021 | 8,699 7,400 | —3,170 | —38,082 993 2.9 -0 949 47 
Septveaaee 11,699 | 10,188 | 8,429 | 7,500 | —1,948 | —1,710 owl 4 4 1,463 48 
Octane... 12,691 | 10,782 | 8,720 | 8,675 | —1,364|)-+ 49 1,909 -0 -0 1,852 57 
INOW aera 10,299 8,646 | 8,449 | 9,100 | + 273 | +2,111 1,653 ail -0 1,616 37 
Deche. sc: 9,897 8,387 | 8,742 | 7,700 | +1,870 | +2,308 1,510 al -0 1,452 58 
1925 
ATS: 3 Seopa 11,906 9,946 | 8,752 | 6.700 | +2,515 | +1,953 1,060 oll att 988 71 
eb ene.h. Sp7Alil 8,285 | 7,915 | 7.400 | +3,009 | +3,147 976 533 -0 936 40 
WHET Os “oacretons 8,197 6,772 | 8,774 | 6,850 | +38,879 | +3,467 1,425 all Wels 1,387 36 
ADEs 2% 6 7,506 6,544 | 8,501 | 6,400 | +2,327 | +1,465 1,012 atl sl 955 58 
NERY 9 6a550 7,809 7,063 | 8,795 | 6,200 | + 570} — 492 746 0 0 690 56 
NIMC ecvenes 8,601 7,742 | 8,522 | 5,700 | — 662 | —2,224 859 4 -0 820 39 
ANI «sees 9,806 8,986 | 8,816 | 5,900 | —1,642 | —3,004 820 sll sil 115 45 
PATI Sets. tev: 10,413 9,503.) 8,827 | 7,700) | —3,272 || —2,884 910 bss all 874 33 
Septic. < 115126 | 10,272 | 8,552 | 7,400 | —2,296 | —2,158 854 333 0 800 54 
(Glia ween 12,000 | 10,988 | 8,848 | 8,400 | —1,576 | — 488 1,062 2.6 1e2 1,012 49 
INOVows os: 10,190 D255 1) 85573 1 0-900) E1014 15 652 935 4.0 1.6 872 65 
Deceersns. 9,976 8,928 | 8,870 | 7,800 | +1,796 | +2,334 1,048 ral 1E8 1,009: 39 
1926 
ABW ile eeaeoke aiavall 8,794 | 8,880 | 6.900 | +2,754 | +2,392 727 Herd ol 676 52 
eb terre: 8,180 7,484 | 8,030 | 7,000 | +2,568 | +2,306 696 SO) 0 647 49 
WEES So606 9,068 8,385 | 8,902 | 6,600 | +2,422 | +1,760 733 1.0 at 695 38 
TNO) Wa coe 8,301 7,417 | 8,625 | 6,100 | +2,355 | +1,193 884 L2 9 834 50 
Maer acs ts 8,099 75862")|| 8,923" 6,500"9) -— 747 | == 15 737 9 2 679 59 
ANTUNES sane a 8,709 SOLO Mins 645 ano 400 l= 14 e—1. 576 699 oo oi! 667 34 
MUIKY 55666 10,485 93687 918.944.196.500 8) 1,449, | 9.911 848 itotl 33 793 56 
PAU Soe se cheeks 11,480 | 10,027 | 8,955 | 7,660 | —1,916 | —1,518 1,403 a ail 1,363 40 
Sepites. tc. 11,835 | 10,218 | 8,676 | 8,300 | —1,484 | — 446 1,617 oe 2, 1,560 57 
Oct wes 11,610 | 10,181 | 8,976 | 8,500 | — 142 | +1,096 1,429 all 46) 1,385 44 
INOW oe sies 10,368 8,968 | 8,697 | 8,700 | + 863 | +2,301 1,400 ove 8 1,344 55 
| DYEO5  eevendic 9,587 8,317 | 8,997 | 8,000 | +1,834 | +2,572 1,270 ail -0 1,208 62 
1927 
VP eee 9,263 | 8,179 | 9,008 | 6,700 | +2,454 | +1,892 | 1,084 8 tf |. 15009 4) ee 
Hebe snco. 8,559 | 7,654 | 8,146 | 7,500 | + 825 | +1,063 905 6 6 874] 31 
Mar soll Datsvay 8,598 | 9,085 | 7,050 | + 7838) 4+ 571 929 5a -0 867 62 
ANOS oxoadll  tHtea) 7,733 | 8,749 | 6,500 | + 901] + 189 1,062 sil 0 1,016 46 
WERE ieee 8,987 (srs |p wail |) C0) = Gals P= eyiy/ 1,162 ail ali 1,099 63 
Awe colada 8,989 85075 11/85/69) 6,300 | —=1, 141) | ==95 1108 914 Mel olf 863 52 
Jurlivaeeen cer: 8,849 heMhiss | DsOe |) BAR |) ail dslss | 4 oer) 836 dl -0 788 48 
AU te ec06 10,179 9,082 | 9,083 | 6,800 | —3,394 | —3,856 1,097 ail atl 1,052 44 
NEOUS son ol Jalsss} DAG S SOU Mic o00m =O, SODNIN==one a7 iLsahilye all 0 1,280 37 
Oc. 11,523? | 10,023"| 9,104 | 8,490 | —4,169 | 2,941 | 1,500°| ... aa es ae vi 
Nove ene tee | des 7,900 | —2,660"] —2,0227| ..... sll Mas ee eee bs 
ee ee ee ies ee aa eee SOC 1b oo ip ocoon | oo 


* For explanatory notes see p. 100. 
@ Deviations from 4-year average, July 1923-June 1927. 
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WHEAT STUDIES of the FOOD RESEARCH INSTITUTE 


Special studies (exclusive of review and survey numbers) in Volumes I-IV are listed below with 


prices. 


No. 


bo 


No. 
No. 
No. 
No. 
No. 
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VOLUME I 


. Current Sources Concerning Wheat Supplies, Movements, and Prices: A Select List, with Com- 


ments. January 1925. $1.00 


. The Dispensability of a Wheat Surplus in the United States. March 1925. $1.00 


Farm Costs of Wheat Production in the North American Spring-Wheat Belt. May 1925. $1.00 
European Wheat Production as Affecting Import Requirements. June 1925. $0.50 
Canada as a Producer and Exporter of Wheat. July 1925. $2.00 


. The Disposition of American Wheat Supplies: A Critical Appraisal of Statistical Procedures. 


August 1925. $1.00 


VOLUME II 


. A National Wheat-Growers’ Co-operative: Its Problems, Opportunities, and Limitations. Janu- 


ary 1926. $1.50 


- Protein Content: A Neglected Factor in Wheat Grades. February 1926. $0.50 
. Price Spreads and Shipment Costs in the Wheat Export Trade of Canada. March 1926. $1.00 
. Wheat Acreage and Production in the United States since 1866: A Revision of Official Esti- 


mates. June 1926. $1.00 


. The Decline in Per Capita Consumption of Flour in the United States. July 1926. $1.00 
. A Selected Bibliography of Publications, 1920-25, Relating to the World Wheat Situation. 


August 1926. $1.00 


VOLUME III 


. American Importation of Canadian Wheat. November 1926. $1.50 
. The McNary-Haugen Plan as Applied to Wheat: Operating Problems and Economic Conse- 


quences. February 1927. $1.00 


. The McNary-Haugen Plan as Applied to Wheat: Limitations Imposed by the Present Tariff. 


March 1927. $1.00 


. Comparative Levels of Wheat Prices in the United States and Canada. June 1927. $0.50 
. India as a Producer and Exporter of Wheat. July 1927. $2.00 
. Reactions in Exporting and Importing Countries to Changes in Wheat Prices. August 1927. $0.50 


VOLUME IV 


. Statistics of American Wheat Milling and Flour Disposition since 1879. December 1927. $1.00 


RECENT CONTRIBUTIONS FROM THE FOOD RESEARCH INSTITUTE 


G 36. 
G 37. 


G 38. 
G 39. 


ER 16. 
ER 17. 
ER 18. 
ER 19. 


(Reprints available free on request) 


“Wheat Prices and Marketing Policies,’ Holbrook Working. American Co-operation, 1926 

Review of The Agricultural Problem in the United States, by National Industrial Conference 
Board, J. S. Davis. Journal of the American Statistical Association, March 1927 

“Forecasting the Price of Wheat,” Holbrook Working. Journal of Farm Economics, July 1927 

“America’s Agricultural Position and Policy,” J. S. Davis. (Mimeographed) August 11, 1927 


“Physiological Phenomena at the Time of Flowering,” H. L. Van De Sande Bakhuyzen. Pro- 
ceedings of the Society for Experimental Biology and Medicine, 1926 : 

“Growth and Growth Formulas in Plants,” H. L. Van De Sande Bakhuyzen. Science, Decem- 

31, 1926 
“the Growth Curve in Annual Plants,” H. L. Van De Sande Bakhuyzen and Carl L. Alsberg. 
iological Reviews, January 1927 ie 

Ore Eek or of the Prolamins in Mixed Solvents: III. The Denaturation of Wheat Gliadin,” 

M. J. Gottenberg and C. L. Alsberg. Journal of Biological Chemistry, June 1927 


(More complete list on request) 


FOOD RESEARCH INSTITUTE PUBLICATIONS 


WHEAT STUDIES 


Each volume contains a comprehensive review of the world wheat situation during the preceding 
crop year (price, $2.00), three surveys of current developments (price, $1.00 each), and six special 
studies (variously priced, see inside back cover). 

Vol. I. December 1924—September 1925. 375 pages, bound in red buckram. Price $10.00 

Vol. II. November 1925-September 1926. 367 pages, bound in red buckram. Price $10.00 

Vol. III. November 1926-September 1927. 467 pages, bound in red buckram. Price $10.00 

Vol. IV. November 1927—September 1928. Ten issues. Subscription, including temporary binder, $10 


FAT AND OIL STUDIES 


A new series of research studies in fats and oils of animal and vegetable origin, dealing primarily 
with economic aspects—production, trade, prices, and utilization—but with due reference to techni- 
cal knowledge. 

No. 1. The Fats and Oils: A General View. By C. L. Alsberg and A. E. Taylor. In press. 

No. 2. Copra and Coconut Oil. By Katharine Snodgrass. In press. 


No. 3. Inedible Animal Fats. By L. B. Zapoleon. In preparation. 


MISCELLANEOUS PUBLICATIONS 


No. 1. Stale Bread Loss as a Problem of the Baking Industry. By J. S. Davis and Wilfred Eldred. 
February 1923. 70 pp., 8vo. Paper, $0.50 


No, 2. The American Baking Industry, 1849-1923, as Shown in the Census Reports. By Hazel Kyrk 
and J. S. Davis. September 1925. 108 pp., 8vo. Cloth, $1.50; paper, $1.00 


No. 3. Combination in the American Bread-Baking Industry, with Some Observations on the Mergers 
of 1924-25. By C. L. Alsberg. January 1926. 148 pp., 8vo. Cloth, $2.00; paper, $1.50 


For subscriptions, completed volumes, and individual publications, address 


FOOD RESEARCH INSTITUTE 


STANFORD UNIVERSITY, CALIFORNIA 


ARIZ, UNIV, LIB, JAN 3 


WItE AT STU.DIE\S 


OF THE 
FOOD RESEARCH INSTITUTE 


VOL. IV, NO. 3 JANUARY 1928 


SURVEY OF THE WHEAT SITUATION 
AUGUST TO NOVEMBER, 1927 


Developments in wheat trade and prices in the period 
under review were not spectacular, especially in view of nor- 
mal growth in production, consumption, and trade. Progress 
of the Canadian crop was the factor of major influence. The 
crop was sown late; hence danger of damage from rust and 
frost was unusually great, and world markets responded 
sharply to daily weather reports. Progress proved favorable 
for a large yield, and world prices declined, reaching by No- 
vember the lowest level since 1923. International trade was 
of large volume during August-November, partly because of 
a delayed crop and wet harvesting weather in Europe. With 
ocean freight rates at normal levels, wheat and flour moved 
much more freely than in the same months of 1926. 


The world wheat crop, exclusive of Russia and China, 
now appears the largest in post-war years except 1923; but 
it is little above the line of normal growth. In distribution 
between exporting and importing areas it differs little from 
the crop of 1926; again the international statistical position 
is fairly easy, and slightly easier than in 1926-27. Europe 
and the Orient have somewhat larger crops of wheat and 
wheat substitutes this year than last; exporting countries 
have slightly larger supplies available for export (partly 
because of larger inward carryovers), despite defections in 
Russia, the Danube countries, and Australia. We estimate 
the probable volume of international trade, as measured by 
net exports, at 825 million bushels. North America promises 
to provide an extraordinarily large proportion of the total. 
No substantial reasons now appear for anticipating material 
departures from the November—December level of world 
prices. Carryovers are likely again to be increased, though 
not so extensively as in 1926-27. 


STANFORD UNIVERSITY, CALIFORNIA 
January 1928 


WHEAT STUDIES 


OF THE 


FOOD RESEARCH INSTITUTE 


The central feature of the series is a periodic analysis of the world wheat situation, with 
special reference to the outlook for supplies, requirements, trade, and prices. Each volume 
includes a comprehensive review of the preceding crop year, and three surveys of current 
developments at intervals of about four months. These issues contain a careful selection of 
relevant statistical material, presented in detail in appendix tables for reference purposes, 
and in summary form in text tables and charts. 


Each volume also includes six special studies bearing on the interpretation of the wheat 
situation and outlook or upon important problems of national policy. Subjects of issues al- 
ready published are listed inside the back cover. 


The series is designed to serve the needs of all serious students of the wheat market, in 
business, government, and academic circles, by summarizing and interpreting basic facts and 
presenting current developments in due perspective. The special studies are written not 
merely for students of the wheat market, but as well for various groups of readers who are 
especially concerned with the fields discussed. 


Volumes I-III are now available, bound in red buckram, at $10.00 each. The ten issues of 
Volume IV will be published monthly from November 1927 to September 1928, except in 
April 1928. Ordinarily each issue will reach subscribers in North America early in the month 
designated. The subscription price for the volume, including a temporary binder, is $10.00. 
Individual issues may also be purchased separately. Orders, subscriptions, and other com- 
munications should be addressed to Foop RESEARCH INSTITUTE, STANFORD UNIVERSITY, CALIF. 


Entered as second-class matter February 11, 1925, at the post-office at Palo 
Alto, Stanford University Branch, California, under the Act of August 24, 1912. 
Published by Stanford University for the Food Research Institute. 


Copyright 1927, by Stanford University Press 


FOO DY RES EAR CH "NS br UTE 
STANFORD UNIVERSITY, CALIFORNIA 


DIRECTORS 


CarL Lucas ALSBERG JOSEPH STANCLIFFE DAVIS 
ALONZO ENGLEBERT TAYLOR 


The Food Research Institute was established at Stanford 
University in 1921 jointly by the Carnegie Corporation of New 
York and the Trustees of Leland Stanford Junior University, for 
research in the production, distribution, and consumption of food. 


SURVEY OF THE WHEAT SITUATION 
AUGUST TO NOVEMBER, 1927 


The present survey covers the first third 
of the international crop year—a crucial 
period in the development of important 
wheat crops. The events of this period pro- 
vide a reasonable basis for appraising the 
outlook for world wheat trade and prices 
for the crop year as a whole, at least until 
May, when the progress of new crops begins 
to exert an influence unpredictable in De- 
cember. This year the outlook is perhaps 
somewhat less clear than usual because of 
uncertainties respecting 


The United States crop of spring wheat 
turned out of record size fer post-war years 
despite delayed seeding and damage from 
rust; but the winter-wheat crop proved to 
be only average. Drought throughout the 
growing season curtailed the outturn in Aus- 
tralia. Argentina, with a favorable growing 
and harvesting season and the largest 
planted area in her history, apparently se- 
cured a crop little smaller than the record 
outturn of 1923. Europe, Russia excluded, 
apparently has harvested 


the crops of Europe and 
Canada, which were har- 
vested under conditions 
that render standing crop 
estimates open to ques- 
tion; but certain conclu- 
sions may be drawn with 
reasonable assurance. 
Crop statistics, trade, and | 
prices during the first 
four months, at least after 
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the Canadian crop was 
secured, bear witness that the present crop 
year is in most respects normal, conspicu- 
ously less eventful than 1924-25 or 1925-26, 
and somewhat less striking than 1926-27. 
In Canada, however, crop developments 
have been even more pronounced and po- 
tent. Seeding was delayed much beyond 
the normal date, and acreage was slightly 
reduced. The crop, though planted in soil 
abundantly supplied with moisture, was 
subject to exceptional risk of frost damage 
because of the unusual lateness of sowing. 
Rust appeared; and throughout August and 
early September the markets of the world 
responded sharply to crop and weather re- 
ports. Despite extensive damage from both 
menaces, the harvest proved distinctly large 
—perhaps smaller only than the bumper 
crop of 1923, though downward revisions 
of present estimates are not unlikely. The 
Canadian crop is of relatively poor quality; 
there is little grain of the higher grades, and 
much tough wheat. Nevertheless assurance 
of the Canadian crop has raised the total 
for North America to the highest level since 
the bumper crop of 1915. 
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100 million bushels larger 
than that of 1926, and approximately equal 
to the bumper crop of 1923. Russia, how- 
ever, has apparently a smaller crop than 
last year. The Northern Hemisphere (ex- 
Russia and China) apparently has con- 
siderably more wheat this year than last, 
the Southern Hemisphere slightly less. But 
the large world outturn can hardly be re- 
garded as much above normal, in view of 
the upward trend of wheat production and 
consumption since the war. In distribution 
between importing and exporting countries, 
the 1927 crop is about normal, similar to 
that of 1926 and 1923, and far different 
from the distribution of 1924 or 1925. As 
in 1926, bumper crops or crop failures are 
alike conspicuously absent. Among the sev- 
eral exporting countries, by comparison 
with 1926-27, the present crop year wit- 
nesses smaller crops in the Danube coun- 
tries, Russia, and the Southern Hemisphere 
offset by larger crops in North America. On 
the whole the quality of the world’s crop 
appears neither distinctly good nor dis- 
tinctly poor, though perhaps on the average 
not so good as in 1926. 
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International trade was nearly of record 
volume in the first third of 1927-28, but the 
high figure is the less noteworthy in view 
of normal growth. Certain European im- 
porting countries, despite large carryovers 
out of 1926-27, were forced to purchase 
large supplies in August-September be- 
cause of late harvests and damp grain in 
northwestern Europe. The movement from 
Canada was delayed by the late harvest, 
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United States and the United Kingdom, 
largely because Canadian wheat of the 
higher grades is at a premium for the sec- 
ond successive year. Toward the end of 
November, prices in most markets were 
somewhat below the prices prevailing last 
year, but not so much lower as in October, 
when last year’s prices were raised by the 
situation in ocean freight rates. In France 
and Italy, for special reasons, the August— 


TABLE 1.—WHEAT PRODUCTION IN PRINCIPAL PRopDUCING AREAS, PRE-WAR AND Post-WAR* 
(Million bushels) 


=" 


Northern Southern 
Year United | Canada| Soviet | Lower Other North India | Japan, |Hemisphere| Argen- Aus- Hemi- World 
States Russia |Danube®} Europe | Africa Chosen | ex-Russia tina tralia sphere |ex-Russia 
PAD, sce 833 263 172 1S 71 378 41 2,500 156 146 350 2,900 
NPA eer Bs 815 301 212 | 1,004 98 250 40 Pa OPM 191 129 376 3,103 
WPA. seveen 868 400 224 815 2 367 40 2,801 196 109 354 3,155 
1923 eee 797 474 260 989 106 372 385 3,051 248 125 427 3,478 
Wee scbas 864 262 ae 204 847 85 361 37 2,673 191 165 407 3,080 
WPS acne 676 411 718 305 1,096 105 331 40 2,976 191 115 359? | 3,335" 
IPAaneoas 831 410 810 298 909 90 325 39 PO Mae 221 161 435° | 3,350°° 
1 OD iene. 872 444 et 277 9777 | 102 334 38 3,057° | 240 115 Sore gl eet 
Average 
1909-13...) 690 197 759 830 | 1,018 92 352 32 2,724 147 90 280 3,004 
1922-26...| 808 391 art 258 931 92 351 38 2,884° 209! 135 396° | 3,280°° 


* Summarized from most recent official data for individual countries (see Appendix Table I), as reported by the U.S. 


Department of Agriculture, supplemented in a few cases by our own rough estimates. 


Europe, Brazil, and a number of small producers. 


«Hungary, Bulgaria, Roumania, Jugo-Slavia. 
»includes our estimate for Peru. 
¢ Includes our estimate for Cyprus. 


but Pacific Coast shipments from the United 
States were exceptionally large. Rapid mar- 
keting by American farmers, especially of 
spring wheat, resulted in a heavy accumu- 
lation of visible supplies. By the end of 
November, when the large Canadian crop 
was moving in great volume, world visible 
supplies had reached the highest figures 
in post-war years. Faced with the steady 
accumulation of supplies, purchasers of 
wheat and flour showed no disposition to 
accumulate stocks in advance of require- 
ments, though buying became more active 
in November. 

Wheat prices in the world’s principal 
markets responded sharply to the frost in 
Canada on August 7, and thereafter de- 
clined as the Canadian crop showed favor- 
able progress. By October the level of 
prices was the lowest for a similar period 
since 1923. Cash prices in Canada, how- 
ever, did not reach such low levels relative 
to preceding years as were recorded in the 


Totals exclude China, Turkey in 


All estimates are for territory within post-war boundaries. 


4Tncludes our estimates for Denmark, Esthonia, Scotland, 


and Ireland. 


November period witnessed much lower 
prices this year than last. In the United 
States, large crops of hard red spring and 
durum wheats led to relatively low prices, 
while soft red winter wheat, in short sup- 
ply, commanded a premium as in 1925-26. 

The international statistical position now 
appears much easier than in 1924-25 and 
1925-26, but not so easy as in 1923-24. 
Comparisons with 1926-27 are difficult on 
account of uncertainty respecting crop es- 
timates in both years. On the whole, 
however, only slight differences are to be 
observed; the position in 1927-28 is fairly 
easy, and probably slightly easier than last 
year. Despite defections in Russia, the Dan- 
ube countries, and Australia, the exporting 
countries of the world apparently have 
slightly larger supplies available for ex- 
port; and importing countries require a 
little less wheat. We expect international 
trade, as measured by net exports, to at- 
tain a figure of about 825 million bushels, 


CROP DEVELOPMENTS 


some 25 million bushels less than in 1926-27 
and about the same as in 1923-24, but more 
than in any other year. 

In the present position we see no factors 
that would materially affect the level of 
world wheat prices prevailing in November— 
December. If the present position remains 
unchanged, the level of world wheat prices, 
as reflected in cash or futures prices in 
the United Kingdom and the United States, 
promises to prove lower this year than last, 
especially in the United Kingdom, where 
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the advance in ocean freight rates last year 
raised import prices. Canadian wheat of 
the higher grades will probably command 
higher prices this year than in 1926-27. In 
the United States, the premiums already 
established on soft red winter wheat and 
all wheat of high protein content, and lower 
prices on durum and other spring wheats, 
will probably continue. Carryovers out of 
1927-28 will perhaps be increased some- 
what, especially in the United States; but no 
such increase as occurred last year is likely. 


I. CROP DEVELOPMENTS, AUGUST-NOVEMBER 


Wheat trade and prices during August- 
November have been dominated by changes 
in crop prospects in Canada, where the out- 
turn has proved larger than was expected 
by the most optimistic in early August. Of- 
ficial estimates of the United States crop 
were increased slightly during the four 
months under review. The Argentine and 
Australian crops, though not yet made, ap- 
pear to have neither exceeded nor fallen be- 
low expectations. No notable changes have 
been recorded in the crop estimates for 
India and North Africa. On the whole, 
chiefly on account of the progress of the 
Canadian crop, larger world supplies of 
wheat now appear available than were in 
prospect four months ago. 


THe UNITED STATES 


Crop developments in the United States 
during August-November have had com- 
paratively little market influence, though 
perhaps slightly more than usual on ac- 
count of the lateness of the spring-wheat 
crop and the presence of rust infestation. 
The official estimate of winter-wheat pro- 
duction has remained unaltered since Au- 
gust, though some private statisticians have 
reduced their estimates slightly. With re- 
spect to spring wheat, the official estimates 
of 298 million bushels as of August 1 was 
raised to 308 million as of September 1, and 
to 314 million as of October 1. Private sta- 
tisticians (Bryant excepted) did not concur 
in the September increase; and the official 
figure took many traders by surprise, since 
reports had been current that rust infesta- 
tion had reduced spring-wheat yields dur- 
ing August. The official estimate as of 


October 1 (issued October 10) also was un- 
expectedly high; early in the month pri- 
vate statisticians had published estimates 
ranging from 288 to 300 million bushels, 
whereas the official figure was 314 million. 

According to the official estimate now 
standing, the United States wheat crop 
reaches 872 million bushels, 41 million 
larger than the crop of 1926. A distinctly 
larger crop has not been harvested since 
those of 1918 and 1919. In continuation of 
an upward trend in the past four years, the 
area harvested, 58.6 million acres, is larger 
than in the preceding three years, though 
smaller than in 1918-23. Yield per acre, 
14.9 bushels, is the highest in post-war years 
except 1924, with spring-wheat yields rela- 
tively higher than winter. The production 
estimate, however, cannot be unreservedly 
accepted. Significant evidence indicates 
that the crops of 1925 and 1926 were un- 
derestimated by 30 million bushels or 
more;”? on the other hand, competent ob- 
servers regard the 1927 estimate, in total, 
as too high. It is at present impossible to 
adjudge the facts precisely; but the Decem- 
ber official estimate was this year supple- 
mented by half a million questionnaires 
sent directly to farmers, and this procedure 
may have tended to correct a possible bias 
existing in 1925 and 1926. 


*The course of official and private estimates of 
spring-wheat production, in million bushels, was as 
follows: 


Date Official Bryant Cromwell Murray Snow 
Aug. 1.. 298 274 288 300 309 
Sept. 1.. 308 284 281 286 294 
Oct Ley 314 288 290 288 300 
Dye, abs Gault) 312 294 


?See Wueat Srupies, IV, 19. 


106 


The significant features of the distribu- 
tion of the 1927 crop by classes' are the 
huge outturns of durum and Pacific white 
wheats, the exceptional outturn of hard red 
spring, and the poor crop of soft red win- 
ter. The crop of hard red winter is well 
above average in size, but much smaller 
than the huge crop of 1926. In quality the 
crop as a whole is apparently above aver- 
age. Weight per measured bushel of win- 
ter wheat is reported as 58.6 pounds as 
against a 10-year average of 58.2; of spring 
wheat, the 1927 figure is 58.3 pounds as 
against a 10-year average of 57.1. Yet, ac- 
cording to official data in which a figure of 
100 represents a crop of high medium 
grade, the winter-wheat crop is below the 
10-year average (88.5 as against 90.1), 
though the spring-wheat crop is above 
(88.1 as against 86.5). Winter wheat is con- 
siderably poorer this year than last in both 
weight per bushel and protein content; 
spring wheat is perhaps better in weight, 
but probably lower in protein content.’ 
Rather large quantities of wheat were dam- 
aged by excessive rains at harvest in parts 
of the Great Plains, and also in the Pacific 


+See Appendix Table IX in Wueart Srupies, IV, 49. 
The distribution there shown does not apply to the 
December official estimate; but corrections will prob- 
ably not alter the broad facts. 


*Data apart from the U.S. Department of Agricul- 
ture’s estimates of test weight are not available for 
the spring-wheat crop as a whole. For North Dakota, 
the leading producer, the following figures have been 
issued by C. E. Mangels et al., in North Dakota Agri- 
cultural Experiment Station Bulletin 213, November 
192750D. 0: 


Common wheats Durum wheats 
Crop of Test weight; Protein Test weight| Protein 
(lbs content (lbs. content 
per bu.) (per cent) | per bu.) (per cent) 
OCA ave nieawises <i 60.9 11.33 Sta SIE Senge 
OBE Bop DTIDOOr 58.8 12.30 RGR sede die) uasree® 
Pa waddenarnne 59.1 14.23 61.3 14,08 
AZT yewaenss tele 57.7 11.82 60.1 11.21 


According to these data, protein content in 1927 is 
much lower than in 1926, though fully average. But 
the figures above do not agree with the official data 
on test weights, which are 57 rather than 59.1 pounds 
in North Dakota in 1926, and 58 rather than 58.3 
pounds in 1927. The official data, while less accurate 
for specific samples, presumably disclose the broad 
facts better than the experimental data, which were 
necessarily based upon a narrower range of samples. 


* According to the final crop report of the Canadian 
Pacific Railway, issued November 14, threshing was 
complete in Manitoba, 95-100 per cent complete in 
Saskatchewan, 90-95 per cent in northern Alberta, and 
75-80 per cent in southern Alberta. 


THE WHEAT SITUATION, AUGUST TO NOVEMBER, 1927 


Northwest; but the United States crop as a 
whole is this year exceptional among other 
large Northern Hemisphere crops for its 
comparative freedom from damp grain. 


CANADA 


The vicissitudes of the Canadian crop 
dominated the world’s markets practically 
throughout the period under review. Seed- 
ing was greatly delayed in the spring, rust 
appeared in the summer, and harvest was 
inevitably late. The possibility of serious 
frost damage before the crop could ma- 
ture was more of a menace than usual. 
During August, rust did considerable dam- 
age in Manitoba and eastern Saskatchewan; 
and a frost occurred on August 7. Beyond 
question the wheat plant was seriously dam- 
aged over a fairly wide area, but even at 
present the effects are not measurable. An 
ample supply of subsoil moisture, good rains 
during the growing season, and weather 
cool enough to prevent excessive damage 
from rust were factors which proved suffi- 
ciently favorable to assure a large crop de- 
spite the ravages of frost and rust. Cutting 
was practically complete by the end of 
September, despite much interruption from 
rain. Threshing was seriously interrupted 
by rain and some snow in the first two 
weeks of October. In mid-November winter 
weather put a stop to threshing before all 
wheat was removed from the fields, espe- 
cially in southern Alberta.® 

In view of the good supply of subsoil 
moisture and the favorable weather of July, 
observers were anticipating a distinctly 
large crop in Canada, 400 million bushels 
or more, as early as August 1—always on 
the assumption that early frost would not 
occur. Yet the late seeding and consequent 
danger of frost damage led traders in gen- 
eral to believe that the chances were against 
a large crop; and the conviction, supported 
by the frost of August 7, was only gradu- 
ally weakened, to be finally reversed as the 
crop approached maturity. Private statis- 
ticians on September 1 were forecasting the 
outturn of the Prairie Provinces alone be- 
tween 400 and 434 million bushels, well 
above their August 1 estimates despite the 
frost; and the official figure of 459 million 
bushels for all Canada as of September 1 
(issued on September 12) was higher still. 


CROP DEVELOPMENTS 


The rainy weather throughout September 
and early October, and unfavorable thresh- 
ing returns from some districts, gave rise to 
a reduction of 14 million bushels in the No- 
vember official estimate. Reductions of 4.7 
and 18.2 million bushels respectively in the 
estimates for Manitoba and Saskatchewan 
were partially offset by an increase of 9.7 
million for Alberta. The crop of Alberta 
now appears to be much the largest in her 
history. 

Although reputable estimates now stand- 
ing range only from 425 to 450 million 
bushels, the size of the crop is still uncer- 
tain. The final official estimate will not ap- 
pear until January.? An unknown quantity 
of wheat still remains unthreshed; on the 
other hand, the final official estimates ap- 
pear to have been appreciably below the 
truth for four years past, and may prove so 
again. But the Canadian crop is clearly of 
large size, probably the largest ever har- 
vested except for the huge crop of 1923. 

In quality, however, the Canadian crop is 
apparently poor, even by contrast with the 
crop of 1926. Table 2 provides comparisons 
in detail. The official estimate of quality as 
of September 30 gave a figure of 97 per cent 
as compared with 96 per cent in 1926, but 
during September—November only 1.7 per 
cent of the inspections of the Western Di- 
vision has graded No. 1 Northern Mani- 
toba, and only 10.1 per cent No. 2. Even last 
year, when these grades were distinctly 
scarce, the proportions were higher. There 
is perhaps less tough wheat this year than 
last; but there is an exceptionally large pro- 
portion of the straight grades No. 3 and 
below. Wheat entirely unfit for milling— 
rejected, feed, and condemned—is not, 
however, present in unusual quantity. Frost 
and rust clearly reduced grades in all three 
of the Prairie Provinces, though apparently 
less in Alberta than elsewhere. It is further 


1 The latest official and unofficial estimates, for the 
Prairie Provinces only, are as follows, in million 
bushels: 


Manitoba Free Press (September 17)........- 424 
Bane COMMAS? Us uc auoo kaos sa Docme HobW ods 400 
Cromwell (OCeoDers lin. ceisiesiats crate visitor eae» 422 
NERA VaR UO CLODCI ein tetesnust- isieraleis/siayelcaclecisieet ene 417 
Northwestern Grain Dealers’ Assn. (October 1) 409 
OffieraleaGNovember A). oy ceciers cea ci sietel eye brats 419 


2 The final estimate, however, has not differed from 
the October 31 estimate by more than 11 million 
bushels during the past six years. See Appendix Table 
XI, Wuear Stupies, IV, 50. 
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reported that Canadian wheat is lower than 
usual in protein content. The significance 
of low grades is somewhat diminished by 


TABLE 2.—PERCENTAGES OF VARIOUS GRADES OF CaA- 
NADIAN HaArD RED SrrRING WHEAT TO TOTAL 
WHEAT INSPECTED IN THE WESTERN DIVISION, 
SEPTEMBER—NOVEMBER 1923-—27* 


1923 1924 1925 1926 1927 
No. 1 Northern...| 40.2) 22.8) 28.4] 14.1 ile@l 
No. 2 Northern...} 24.6| 19.8) 30.8} 24.2) 10.1 
No. 3 Northern...| 20.5) 19.1) 18.7 EBs || Bio 
Nos. 4, 5, 6 North- 

CL Base aes ses a) || Rafal Ane: Ad || DAD oe: 
Eéeds etc tact. 3-4 iLal ied oof 1-3 
INO GARCIE’, og o000% Hol oP ANGE | BRAN || Bison! 
Total aboves so. 99.1| 97.5] 96.6] 91.4] 98-6 
Total inspections.| 100.0 | 100.0 | 100.0 | 100.0 | 100.0 


* Data from Canadian Grain Statistics. 


“Includes also rejected, condemned, and no established 
grade. 

> Wheat containing a higher proportion of moisture than 
wheat of numbered grades. Aside from higher moisture 
content, it may be of as good quality as the numbered 
grades, and is always better than feed, rejected, or con- 
demned wheat. 


the fact that millers are able to fan out 
frosted kernels light in weight, thus ob- 
taining a residue of milling wheat of high 
quality. 


EUROPE 


Crop developments in Europe during 
August-November have naturally varied 
from country to country. On the whole, the 
harvesting and early threshing season was 
distinctly unfavorable in most of the coun- 
tries where wheat is harvested in late Au- 
gust and in September; and the European 
crops in the aggregatenow appearsomewhat 
smaller than seemed probable in August. 
But notable reductions of crop estimates 
have been made only in Italy, Roumania, 
and Jugo-Slavia. Other European countries 
have harvested crops as large as was earlier 
expected; but larger quantities of the har- 
vested crops in northwestern Europe are 
unfit for milling than appeared probable as 
harvest began. 

Most of the countries of central and east- 
ern Europe harvested distinctly good crops. 
Greece, Bulgaria, Hungary, Austria, Poland, 
and Czecho-Slovakia secured outturns not 
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greatly inferior to the record post-war crops 
of 1925, and well above those of last year. 
Roumania and Jugo-Slavia, however, ap- 
parently suffered from dry weather in the 
growing season. The Roumanian crop of 97 
million bushels is of mediocre size, and 14 
million bushels less than in 1926; the Jugo- 
Slavian of 57 million is the smallest since 
1922. In the Danubian states, Austria, and 
Greece, quality is said to be excellent; Hun- 
gary in particular has the best wheat in 
post-war years.1 In more northerly coun- 
tries quality is probably relatively poorer, 
but still good. None of these countries 
experienced the unfavorable harvesting 
weather common to western Europe. 

The important Italian crop is now offici- 
ally estimated as of only 196 million bush- 
els, the smallest in the past five years except 
1924. An earlier official estimate placed the 
crop at 215 million bushels, but storms, hot 
winds, and drought during the late growing 
season apparently did more damage than 
had earlier been supposed. Quality, how- 
ever, is said to be excellent. The Spanish 
crop, of which little is known, is apparently, 
like the crop of 1926, about of average size, 


*An interesting and heated discussion appears in 
Hungarian newspapers regarding the relative quality 
of Hungarian and North American wheats. Importers 
of Hungarian wheat insist that even this year’s crop of 
excellent quality is no more satisfactory for milling 
and baking purposes than No. 3 Northern Manitoba or 
No. 2 Hard Winter. Many Hungarians feel that it is 
equal to No. 1 Northern Manitoba, and ought to com- 
mand equally high prices; and the press is filled with 
comments on the general “conspiracy” of consuming 
countries to depress Hungarian wheat prices. 


*Some observers, however, regard all Italian crop 
estimates issued after the opening of the “Battaglia 
del Grano” in 1925 as over-optimistic. Checks on the 
estimates are not yet feasible; and for the present the 
official figures must be accepted. 


*For evidence of an official underestimate of the 
French crop of 1926, see WHEAT Srupigs, IV, 44. It is 
of interest to observe that private estimates of the 
1927 crop range higher than the official. The estimate 
of the Bulletin des Halles, usually a reliable authority, 
is for 292 million bushels, of which 18 million bushels 
is regarded as unfit for milling. M. Ernest Sicot’s esti- 
mate, issued September 12, was for 329 million bushels 
of sound wheat. It is of interest to observe that M. Si- 
cot has since been indicted under article 419 of the 
penal code. In view of the negligible opposition reg- 
istered to an advance of the tariff from 18.2 to 35 
francs, the low level of French prices, and the official 
underestimate of the crop of 1926, we are disposed to 
assume that the official estimate for 1927 is conserva- 
tive rather than liberal. 


*A revised estimate of the Prussian crop, issued 


early in December, suggests that the German crop 
somewhat exceeds 114 million bushels. 
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and considerably below the good outturns 
of 1923 and 1925. 

The volume of wheat production in the 
British Isles, France, Holland, Belgium, 
Germany, and Scandinavia is less certain. 
These countries suffered from excessive 
rainfall practically throughout late August 
and September, though there were of 
course spells of satisfactory harvesting 
weather, notably in the first third of Septem- 
ber. Apparently English farmers encoun- 
tered the greatest difficulties, German the 
least. Some grain was lost by shedding in the 
fields, some by sprouting; and much wheat 
was stacked, or garnered, or threshed while 
unfavorably damp. Harvesting operations 
in general were delayed, and crops had 
reached maturity later than usual on ac- 
count of a cool and wet growing season. 
According to official estimates current in 
early December, the countries of north- 
western Europe have secured a wheat crop 
of about 490 million bushels, the second 
largest crop of the past five years, some 70 
million larger than the crop of 1926, but 65 
million below the large crop of 1925. The 
increase over 1926 is due chiefly to the 
larger crop in France, which is officially 
estimated at 284 million bushels as com- 
pared with 232 million last year. Last year’s 
figure, however, appears somewhat too low; 
and the accuracy of the estimate for 1927 
remains to be seen.’ According to official 
data, the German crop of 114 million bush- 
els is slightly the largest of post-war years 
except 1925, and 18 million larger than in 
1926.4 Some German wheat was unmillable 
in 1926; a still larger amount is apparently 
unmillable this year. Nevertheless it seems 
probable that the countries of northwestern 
Europe harvested larger crops of sound 
wheat than in 1926, though probably not 70 
million bushels more, as the official data 
would indicate when uncorrected for a 
probable understatement in 1926 or for un- 
millable wheat in 1927. It is to be remem- 
bered, however, that the wheat crops of 
1926 were by no means of good quality in 
northwestern Europe, France excepted. 

For Europe (ex-Russia) as a whole, the 
wheat crop of 1927 is thus of rather better 
than average size, distinctly larger than the 
crops of 1922 and 1924, distinctly smaller 
than the crop of 1925, and not far different 
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from the crops of 1923 and 1926. The Euro- 
pean supply situation of 1927-28 is easier 
than in 1926-27, partly because carryovers 
into 1927-28 were on the whole the larger 
of the two, and partly because crops of the 
principal wheat substitutes, rye and pota- 
toes, are much larger. According to official 
data summarized in Table 3, the European 


TABLE 3.—EUROPEAN (EX-RUSSIAN) GRAIN AND 
Potato Crops, 1920-27* 
(Million bushels) 


Year Wheat Rye | Potatoes! Corn | Bailey} Oats 
IWAN eos se HEUe || Sep) Sissel 520 | 551 | 1,478 
LOA aiclests de2l64) oS) | 35078 393 | 566 | 1,509 
IDAs coerce 15039) 713 | 4,803 426 | 602 | 1,542 
USPS on oo 1,249 | 824 | 3,864 475 | 668 | 1,814 
I ain as 15051) 651 7) 45216 | 591 |) 577 1.15622 
IVY a omiae 1,401 | 988 | 4,756 627 | 694 | 1,794 
OZ Geer 1,208 | 746 | 3,835 663° | 691 | 1,918 
NOD (tone 1,258 | 830 | 4,514 488 | 671 | 1,840 

Average 
1909-138... | 1,348 |. 976 | 4,162 528 | 701 | 15981 
1922-26... | 1,190 | 774 | 4,295 506 | 646 | 1,737 


*Summarized from most recent official data for indi- 
vidual countries, as reported by the U.S. Department of 
Agriculture. Excludes a few minor European producers. 
Pre-war averages are estimates for territory within present 
boundaries, and include 2-year or 4-year averages for a 
few countries. Figures for 1927 partially estimated. 


rye crop exceeds that of 1926 by over 80 
million bushels,‘ and the potato crop of 
1927 is nearly 680 million bushels larger 
than last year’s. Current estimates, how- 
ever, may be revised downward, since the 
unfavorable weather affecting wheat harv- 
vest was injurious to rye and potatoes as 
well. Corn is a poor crop this year, prin- 
cipally in the Danube countries where 
drought reduced yields, and outturns of 
barley and oats, though well above average, 
fall below those of 1926. 

Official estimates of Russian crop produc- 
tion have not yet appeared, and the situa- 
tion is not clear. Despite a large acreage 
and favorable reports during the growing 
season, collections of grain’ have run 
smaller than in 1926; and wheat exports 


1 An official revision of the Prussian estimate of rye 
production, issued early in December, gave a figure 
about 15 million bushels lower than the earlier esti- 
mate. 

* Separate reports for the several grains have not 
been issued. 

3 Official estimates of wheat acreage have been 
raised from 19.45 million acres in August to 19.70 
million in November. 
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also, so far as their volume is indicated by 
Broomhall’s shipments data, have been 
small. These facts suggest either smaller 
wheat crops than were harvested in 1925 
and 1926, or unwillingness of farmers to 
part with their grain at current prices, or 
probably both factors combined. On the 
other hand, there have been no reports of 
distinct shortage of grain supplies. Observ- 
ers are agreed that heavy exportation 
from Russia is unlikely to occur in 1927-28, 
and crop developments in Russia have ex- 
erted negligible market influence this year. 


SOUTHERN HEMISPHERE WHEAT CROPS 


Crop developments in the Southern Hem- 
isphere during August-November were on 
the whole less noteworthy and of less influ- 
ence on international markets than in the 
two preceding years. In both Argentina and 
Australia the sowing of wheat in April- 
June was hampered by drought. Neverthe- 
less late rains permitted a record area to be 
sown in Argentina,’ and the area sown in 
Australia fell only 60 thousand acres below 
the record figure of 1926. 

It early became apparent that the Aus- 
tralian crop would prove relatively small. 
Rainfall was deficient even in August ex- 
cept in Western Australia; and September, 
when good supplies of moisture are appar- 
ently essential to heavy wheat yields, was a 
month of light precipitation in all states, 
though Western Australia was again fa- 
vored. Early unofficial forecasts of produc- 
tion ranged approximately between the low 
figures of 95-110 million bushels. October 
and November were months of heavier 
rainfall, but observers agreed that only a 
small crop could be harvested, and esti- 
mates were raised but slightly. The first 
official forecast of the crop, issued early in 
October, was for a crop of 115 million bush- 
els. According to present indications, the 
crop falls far below the large crops of 1926 
and 1924, but it equals the crops of 1925 and 
perhaps 1923. As harvest progressed in De- 
cember, unofficial observers tended to in- 
crease their estimates further; and official 
revisions appear more likely to be above 
than below the estimate now standing. Of 
the several states, Western Australia has an 
excellent crop; production is relatively the 
lowest in New South Wales. 
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The Argentine crop matured under ap- 
proximately normal conditions. The winter 
was abnormally warm. Rainfall was light, 
but not exceptionally so, during most of 
August and September. Toward spring, in 
late September and October, the moisture 
supply was ample. Spring came slightly 
late, and consequently the maturity of the 
crop was somewhat delayed. Frosts oc- 
curred in some regions on November 7, 
giving rise to some uneasiness in foreign 
markets; but wheat was not damaged 
in the particular areas visited.1| November 
weather was favorable for maturing the 
crop, despite some complaints of rust infes- 
tation. Harvest began in the earlier regions 
a little after Mid-November, somewhat later 
than usual. The official estimate of produc- 


THE WHEAT SITUATION, AUGUST TO NOVEMBER, 1927 


tion, issued December 16, was for 240 
million bushels. European traders had ap- 
parently counted on a crop of about this 
size, though American traders had expected 
a lower figure. If. the current estimate 
proves accurate, a larger crop has not been 
harvested except in 1923. But the good out- 
turn has resulted from large acreage rather 
than high yield per acre. 

On the basis of official forecasts, Australia 
and Argentina combined have harvested a 
crop of 355 million bushels, some 27 million 
below the record outturn of 1926. The qual- 
ity is unknown, but harvesting weather in 
both countries has apparently been such as 
to result in wheat of average quality or bet- 
ter. Early threshings in Argentina have 
shown high test weight per bushel. 


II. MARKETING AND STOCKS 


Delayed crops and the wet harvesting 
- weather made for a restricted movement of 
wheat from farms to markets in northwest- 
ern Europe and Canada in the early part of 
the period under review. Thereafter the 
movement became very heavy, principally 
because farmers sought to dispose of damp 
grain. In Europe the movement has dif- 
fered from country to country; but the 
liberal marketings in Italy and France have 
been of special significance. In the United 
States farmers have apparently marketed 
with unusual freedom. By the end of No- 
vember commercial stocks of wheat ran 
very high practically throughout the North- 
ern Hemisphere, in part because the mar- 
ketings were large, but in part because 
purchasers of wheat and flour, faced with 
ample supplies and declining wheat prices, 
have not hastened to accumulate stocks. 


EUROPEAN MARKETING 


During August-November the movement 
of wheat from farm to market in European 
countries is of marked significance in its 
effect upon prices of domestic wheats. In 
countries like Germany, France, and Italy, 
where high tariffs are in force but where 
native crops provide the major portion of 
the annual wheat supplies, heavy autumnal 
marketing will occasionally depress do- 


‘Times of Argentina, November 7, 1927, p. 20. 


mestic wheat prices below the prices of 
imported wheat, duty paid, though the 
domestic crop may not be large enough to 
maintain this relationship for more than a 
few months of the year. Restrained market- 
ing, on the other hand, may result in rela- 
tively high prices for domestic wheat for a 
few weeks or months. In general, European 
wheat producers, like producers in all other 
countries, market the bulk of their wheat 
in the months immediately succeeding the 
harvest; but, perhaps because grain is com- 
monly stored under cover, unthreshed, the 
seasonal course of marketing in European 
countries apparently varies from year to 
year more widely even than it does in 
North America. 

Although statistical information is defi- 
cient and little can be said with assurance, 
it appears that in practically all continental 
countries farmers have been dissatisfied 
with prices this year; and except for early 
heavy offerings of damp grain in north- 
western Europe and of sound grain in Italy, 
the movement from farms has not been 
notably rapid. This is in sharp contrast with 
last year, when high ocean freight rates in 
October and November led millers to seek 
for domestic wheat, and the course of prices 
was upward rather than downward. 

Italian farmers were apparently some- 
what inclined to restrict their offers in July 
and early August, and loans by banks on 
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stored wheat may have facilitated hold- 
ing for a time. But the outward carryover 
of old-crop wheat was large, and in mid- 
August, with declining world prices, mar- 
ketings became heavy and continued so into 
November. The heavy receipts depressed 
prices below the prices of import wheat and 
Italian farmers have been dissatisfied. 

In northwestern Europe, where the crop 
was late, marketings were naturally small 
in August in all countries. Subsequently, at 
least in France, Germany, Holland, and 
Belgium, marketings were distinctly large 
for several weeks. Farmers wished to dis- 
pose of their damp grain as rapidly as pos- 
sible rather than run the risk of spoilage. 
In France the quantities marketed in Sep- 
tember and October appear to have been 
abnormally large, perhaps in part because 
large carryovers of old-crop wheat swelled 
the total; by mid-October the Producers’ 
Association pointed out that farmers them- 
selves were largely to blame for current low 
prices, and advised producers to allow their 
wheat to dry, and to market more slowly. 
The advice respecting marketing policy ap- 
parently had slight effect, for despite the 
preoccupation of farmers with fall plowing 
and seeding, offers seem to have continued 
liberal until the increase of the tariff to 35 
francs on November 18. In November the 
quality of the wheat offered was consider- 
ably better than in earlier months, and 
stocks remaining in farmers’ hands by De- 
cember 1 probably consisted of sound 
wheat. By mid-November millers were find- 
ing the domestic wheat satisfactory for 
milling. As in France, the early heavy mar- 
ketings in Holland, Belgium, and Germany 
consisted largely of damp grain. In these 
countries liberal offers did not begin until 
late September and October, since harvest 
was later; and the pressure of offers ap- 
pears to have been less noteworthy than 
in France. 

In England, where the proportion of 
damp grain was perhaps even larger than 
elsewhere, farmers’ deliveries were small 
throughout all of August-November. As the 
following figures in thousand bushels 
show,! only two-thirds as much domestic 
wheat had been marketed during these 


1PData from Broomhall’s Corn Trade News. 
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months as in 1925 and 1926, when crops 
were about the same size. 


To end of 1924 1925 1926 1927 
AUS pests 217 1,266 235 339 
Septic 1,491 4,140 2,739 1,756 
OctE on eer 3,882 6,675 Dios 3,503 
INORS agoor 4,737 9,552 9,545 6,007 


It is of interest to observe, however, that 
deliveries in 1924 were smaller still. In that 
year also an exceptionally large portion of 
the crop was injured by wet weather at 
harvest. 

In Hungary trade reports mention de- 
cided reluctance among farmers to part 
with their good wheat, and current discus- 
sions of a “conspiracy” among importers to 
pay less for Hungarian wheat than for 
North American wheats of similar quality 
may have fostered the tendency. In Jugo- 
Slavia, where the crop is short, farmers are 
reported to have restrained their offers in 
the expectation of better prices. In both 
countries, and in Roumania as well, stocks 
were said to be large early in November; 
but this may have been due to slow exporta- 
tion rather than heavy marketing. In Spain, 
producers are reported to have marketed 
slowly. 


North AMERICAN MARKETING 


For the second successive year, American 
marketings of winter wheat were excep- 
tionally heavy in July. This year, as appears 
from Chart 1 (p. 112), the movement began 
in volume somewhat later than last year, 
when the crop in the southwestern states 
was larger. Increasing use of the harvester- 
thresher “combine” apparently has ad- 
vanced the effective maturity of the 
winter-wheat crop east of the Rocky Moun- 
tains, and perhaps the spring-wheat crop; 
the movement in July 1926 and 1927 con- 
trasts sharply with the movement in 1924 
and 1925. In view of the smaller winter- 
wheat crop east of the Rockies this year, the 
high peak of receipts at the end of July is 
especially noteworthy. This year farmers 
have apparently marketed even more freely 
than last. Spring wheat was also marketed 
promptly and freely; larger receipts this 
year than last in September-November 
were due chiefly to the larger spring-wheat 
crop, but farmers showed no disposition to 
hold back their wheat. Declining receipts 
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in October were apparently due as much to 
a spell of exceptionally mild weather per- 
mitting field work, as to dissatisfaction with 
prices... Producers of both winter and 
spring wheat have probably sold their wheat 
freely this year because prices tended 
downward; in 1924, when marketings were 
also large, financial pressure was a more 
important factor. 


Cart 1.—WEEKLY WHEAT RECEIPTS IN PRIMARY 
MARKETS IN THE UNITED STATES, JULY— 
NOVEMBER 1924—27* 


(Million bushels) 


10) 
September October November 


July August 


* Unofficial data compiled from Price Current-Grain Re- 
porter. 


From July to November, receipts at pri- 
mary markets this year totaled 336 million 
bushels, the highest figure since 1924.2 But 
comparisons are not especially significant, 
since receipts at primary markets on the 
Gulf or in the Pacific Northwest are not in- 
cluded in available statistics. Consequently 
the receipts figures shown in Chart 1 and 
Appendix Tables II and III do not indicate 
with precision the volume or course of the 
movement of wheat from farms in the 
United States as a whole. If data for re- 
ceipts in these areas were available, it is 
probable that neither the seasonal course 
nor the total receipts would show such 
marked differences between the years 1924, 


+See Northwestern National Bank Review (Minne- 
apolis), November 15, 1927. 


?See Appendix Table II. 
’See Appendix Table IX in Wuear Srupirs, IV, 49. 
* See below, p. 118, note 1. 


5 Monthly circular of Clement, Curtis & Co. (Chi- 
cago), December 8, 1927. 


*See Appendix Tables II and III. 
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1926, and 1927 as now appear. This year 
the crop in the Pacific Northwest was about 
a fourth larger than in 1926, and indeed the 
largest since 1923.3 Farmers are reported 
to have marketed this wheat rapidly, par- 
ticularly because much grain was moist; 
and exports have run high.t For the United 
States as a whole, there is reason to sup- 
pose that the marketing movement July— 
November has been quite as large as the 
crop permits, and unusually rapid. Murray 
estimates that 72.8 per cent of the mar- 
ketable wheat of the 1927 crop had been 
moved from farms by December 1, as com- 
pared with a normal of 67.1 per cent;° and 
the estimate appears reasonable despite a 
lower figure of receipts at primary markets 
in 1927 than in 1924. 

In Canada, as in western Europe, the har- 
vest was late and threshing operations were 
impeded by stormy weather. Receipts at 
country elevators in the Prairie Provinces 
did not exceed 7 million bushels until the 
last week in September—a figure smaller 
than receipts for the first week in Septem- 
ber 1925 or the second week in September 
1926, when harvest was also delayed. Re- 
ceipts at Fort William and Port Arthur® 
continued far below normal until the sec- 
ond week of October; for the month of 
September 1927, only 8.6 million bushels 
were received, as against 32.8 million in 
1926, and 45.7 million in 1925, though the 
crop exceeded 400 million bushels in each 
of these years. In October the movement 
from farms was moderately large; but the 
full size of the Canadian crop appeared 
only in November, when receipts at Fort 
William and Port Arthur were 71 million 
bushels, the largest since the bumper crop 
of 1923. On account of the restricted mar- 
ketings in September and early October, 
however, the total receipts for the period 
August-September were the lowest in the 
past five years except 1924, when the crop 
was short. In spite of the huge crop in Al- 
berta this year, receipts at Vancouver and 
Prince Rupert have not yet been large. The 
movement to the Pacific Coast will presum- 
ably increase in the winter months, not only 
because large quantities of wheat are avail- 
able, but also because freight rates to the 
coast have been lowered. 


By contrast with the relatively small total 
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receipts, it is of interest to observe that 
stocks at the end of November in all posi- 
tions were slightly higher even than those 
of 1926, when the situation in ocean freights 
had restricted the export movement. The 
data appear in Table 4. This year’s figures 


TABLE 4.—CANADIAN GRAIN IN STORE LATE IN 
NOVEMBER, 1923-—27* 
(Million bushels) 


Country U.8. | Public 

Last ele- Inte- Van- Fort lake ele- 

week in vators | rior |couver| William,| and vators 
Novem- | Total | West. | ele- ele- Port | Atlantic} in the 
ber Div. |vators|vators| Arthur ports East 

1923.../101.6| 52.7 | .5¢| .8 | 19.8 | 16.3 | 11.5 
Weeeete-fipetes | 2-5") 1.3 |. 25.6" 9.8 | 10:2 
1925...| 102.6} 45.3 | 5.1 | 4.7 | 19.9 | 10.7 | 16.9 
1926 7.3) 114-7 35-1 6-9 | 6-7 | 29.8 | 21.7 14.5 
192 (eles 40-30 leo.4 | 5.8] 18.5 |) 233% | 1507 


* Compiled from Canadian Grain Statistics, and adjusted 
to bring figures for country elevators in Western Division 
into the proper week. Stocks at Prince Rupert included in 
Vancouver figures. 


«Figures prior to 1925 are less comprehensive than for 
later years. 


are relatively high chiefly because Novem- 
ber receipts were so large. That the move- 
ment from farms was delayed this year, 
especially by contrast with 1925, is evident 
from the large stocks reported in country 
elevators. On the other hand stocks at the 
terminals in Fort William and Port Arthur 
have been kept relatively low, while wheat 
has apparently been moved rapidly to posi- 
tions in the United States. Thus far less 
congestion of terminal elevators with damp 
wheat has occurred this year than last. 


VISIBLE SUPPLIES 


The weekly course of the principal ele- 
ments in visible supplies is shown in Chart 2 
(p. 114), with comparisons for the three pre- 
ceding years. As in 1926, the United States 
visible (Bradstreet’s) reached its low point 
earlier than usual, at the end of June. The 
increase in July was not so rapid this year 
as last on account chiefly of a smaller 
winter-wheat crop and somewhat less fa- 
vorable harvesting weather; but during 
August and September the course of visi- 
bles differed little between the three years 
1924, 1926, and 1927, when crops were much 
larger than in 1925. During October and 
November marketings of spring wheat 
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swelled the visible this year as compared 
with 1926, when the spring-wheat crop was 
much smaller. This year the visible has ap- 
parently been kept at so high a level partly 
by relatively restricted purchases of wheat 
by mills. Millers have not been encouraged 
to lay in stocks, because flour sales have 
been slow. According to our estimates of 
total flour stocks,’ July stocks were about at 
the usual level for the month. But in August 
they were about a million barrels below the 
usual seasonal level; in September they 
were about 2 million barrels below; in Oc- 
tober, some 3 million below; and in Novem- 
ber, about 4 million below. Flour buyers, 
faced with falling prices, have followed the 
common practice of restricting purchases 
on a falling market; and millers have ap- 
parently restricted their purchases of wheat 
accordingly. 

Canadian visible supplies continued rela- 
tively high in August, since the carryover 
had been abnormally large. The low point 
was reached later than usual in September 
because the crop was late; and by compari- 
son with the two preceding years, visibles 
in late September and October ran low on 
account of the late crop and unfavorable 
harvesting weather. In late October and 
November, as huge quantities of wheat 
were marketed, visibles increased with 
great rapidity. It is of interest to observe 
that thus far in the year, despite a crop 
estimated larger than that of 1925 and 1926, 
visibles have not reached notably higher 
levels. Exports have moved out rapidly, 
and receipts from the interior were not so 
large as the large crop presumably would 
have permitted under normal weather con- 
ditions. In view of the size of the Canadian 
crop and the relatively small proportion of 
it moved from farms up to December 1, it 
is possible that Canadian visibles may 
reach a mid-winter level comparable to the 
record level of 1923-24, when early in Janu- 
ary the figure exceeded 140 million bushels. 

Visibles afloat and in ports of the United 
Kingdom ran high throughout August and 
September, especially by contrast with 1926, 
when much less wheat was moving from 
the Southern Hemisphere, and the situation 
in ocean freight rates was beginning (at 
least after mid-September) to restrict ship- 


*See Appendix Table VI. 
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ments. Much higher figures in October and 
November this year than last are explained 
by the restricted shipments of last year re- 
sulting from the ocean freight rate situa- 
tion.! The figures for 1927 throughout the 
four months under review have run higher 
than in any year of the past six except 1924, 
when shipments in late October and early 
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began to rise rapidly, the figures reached 
unprecedented heights, and increased fur- 
ther in the course of the month. The month 
of November apparently witnessed the 
largest accumulation of visible supplies 
since the war. The combined statement of 
world visibles on December 1, which in- 
cludes other stocks than those shown in 


Cuarr 2.—VIsinLE WHEAT SUPPLIES IN THE UNITED STATES, CANADA, AND UNITED KINGDOM PorTSs 
AND AFLOAT TO EUROPE, WEEKLY FROM AuGusT 1924* 


(Million bushels) 


140 
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*Data from Price Current-Grain Reporter and Canadian 


November reached record heights for the 
season, on account of a marked shortage of 
supplies in Europe.’ Stocks in ports of the 
United Kingdom have been fully double the 
size of stocks last year.* 

Total visible supplies throughout August— 
November have been as large as in any of 
the past five years.‘ Toward the beginning 
of November, indeed, as Canadian stocks 


*See WuHeEar Stupies, III, 154 f. 
2 See Chart 3, p. 116. 

*See Appendix Table V. 

*See Appendix Table V. 


°Cf. Chart 6 in Wuear Srupirs, III, 106, which 
shows the course of visibles in 1923-24. 
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Grain Statistics. 


Chart 2, gave a figure of 347 million bushels 
in 1927, as compared with 326 million in 
1924, when stocks were at their previous 
high level.° This is due primarily to the 
huge crop in North America. In other post- 
war years, while either the United States or 
Canada has had a larger crop, the com- 
bined output has not been so large; and 
the North American visible of course con- 
stitutes by far the largest proportion of 
world visible supplies in the autumn 
months. 

In continental Europe as well, stocks of 
both imported and domestic wheat are said 
to be large. 


INTERNATIONAL TRADE 


With visible supplies so large, purchasers 
of wheat and flour, the world over, have 
felt in a comfortable position. Although 
liberal purchases have been made, there 
has been no rush to accumulate supplies. 
Business has been described as dull; but it 


Il. 


The volume of international trade in 
wheat and flour during the first third of the 
crop year was nearly of record size. Total 
shipments for the first 17 weeks, according 
to Broomhall’s data summarized in Table 5, 


TABLE 5.—INTERNATIONAL WHEAT AND FLOUR 
SHIPMENTS (BROMHALL), AUGUST— 
NOVEMBER, 1921—27* 


(Million bushels) 


To Europe 

Aug.-Nov. To To [ike To Grand 

U.K. Continent orders| Total| ex-Europe| total 
17 pS oer 56.0 | 97.5 |31.1|184.6| 32.8 [217.4 
i LS )94y ee eer asa) | 112.3 | 21.0 1189.2) 29.6 (218.8 
1 PATA eee eer || Sea AN ial) cele PDA, 
1 LS DY: Ce ease 66.5 114.0 | 47.8 |228.3) 26.7 1255.0 
ODN casei 50-0 | 94.4 |22.3|166.7) 40.8 207.5 
A ODO sent ies 3 Sue |) GPA MEMES ail BYeiater PB Ysote 
(OD iG sors 60.1 130-05 30°77 1220-9), “8lel 125270 


*Shipments are for 17 weeks, from Broomhall’s Corn 
Trade News. 


reached 252 million bushels, only 3 million 
bushels below the previous record for the 
period established in 1924. Shipments data 
understate the movement; for some wheat 
moving by rail and by river, especially 
from the Danube countries and Russia, is 
not recorded in full.t By contrast with 1926, 
trade was heavy this year largely because 
no such restricting influence as abnormally 
high ocean freight rates were operating, but 
also because European harvests were even 
later this year than last and the larger pro- 
portions of damp grain created a greater 
need for dry wheat. It is scarcely to be sup- 
posed that August-November trade this 
year will prove to have constituted so small 


‘Net exports from Hungary alone in August— 
October 1927 were 8.8 million bushels; but Broomhall’s 
figures for Russian and Danube shipments combined 
for the period August-November were only 6.7 million. 
See Table 6 and Appendix Table VII. 

2 The year 1923-24 was an exception; but September 
shipments had been very small. 


115 


has apparently been dull not in the sense 
that trade or consumption has been of small 
volume, but merely in the sense that pur- 
chasers have had no incentive to provide 
their requirements far in advance. A simi- 
lar situation prevailed in 1923-24. 


INTERNATIONAL TRADE, AUGUST-NOVEMBER 


a proportion of the year’s total as was the 
case in 1926-27, when only 28.6 per cent of 
the year’s shipments had been exported in 
the first third of the year. Ordinarily the 
movement of the first four months consti- 
tutes 32-35 per cent of the total.? By con- 
trast with earlier years the heavy movement 
of 1927 appears less noteworthy if allow- 
ance is made for normal growth of interna- 
tional trade. 

The course of trade, as shown with com- 
parisons for earlier years in Chart 3 (p. 116), 
has presented few peculiarities; trade in the 
three preceding years presented more note- 
worthy features. September shipments 
(Broomhall’s data) were perhaps larger 
than might have been expected in view of 
the sizable inward carryover in Europe; 
but the late and wet harvest necessitated 
heavy imports. American journals have 
characterized export demand as quiet prac- 
tically throughout the period, and Euro- 
pean journals have frequently commented 
upon the dullness of trade in import mar- 
kets. The shipments data indicate, however, 
that trading has been of large volume, if 
quietly conducted. In November, purchas- 
ing appears to have been more active than 
in earlier weeks. 


DISTRIBUTION OF IMPORTS 


An altogether satisfactory insight into the 
distribution of imports cannot be obtained. 
Statistics of net imports of European coun- 
tries for November are not yet available, 
nor of ex-European countries other than 
Japan and the four North African countries 
for any month. Export data, either official 
or Broomhall’s, are unsatisfactory because 
of the large quantities of wheat and flour 
recorded as shipped to orders rather than 
to countries of destination. Nevertheless 
certain significant comparisons are possible. 

As appears from Table 5, the August- 
November shipments to Europe were larger 
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than in any of the past seven years except 
1924, when crops were much smaller, and 
only 7 million bushels below the record 
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years.? Brazil has taken considerably more, 
probably because better wheat was avail- 
able from Argentina; and Peru, Syria, and 


= * 
Cuart 3.—INTERNATIONAL SHIPMENTS OF WHEAT AND FLour, WEEKLY FROM AvuGusT 1922 
(Million bushels: 3-week moving average) 


1925-26 
pie Sea) 
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* Broomhall’s data, from the Corn Trade News. 


figure then established. In general the late 
and wet harvest and normal growth of 
trade explain the high figure. Shipments of 
31 million bushels to ex-Europe, on the 
other hand, were relatively small, especially 
if normal growth is considered. According 
to Broomhall’s data,’ the smaller takings in 
1927 than in 1926 were due chiefly to 
smaller shipments to China and Japan and 
to Central America. But Egypt, North and 
South Africa, Chile, and New Zealand as 
well have apparently imported slightly less 
wheat and flour this year than last. Net 
import data confirm reductions in the im- 
ports of Japan, and also of Egypt, where 
the wheat crop is the largest in post-war 


6 
Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul 


India have taken slightly more. The de- 
crease in shipments to China and Japan 


*Broomhall reports shipments to ex-European des- 
tinations for the first 17 weeks of 1926-27 and 1927-28 
as follows, in thousand bushels: 


Destination 1926-27 1927-28 


Central vAmericaa eee 12,424 11,184 
ChinarandsJapanec eer ae 11,896 6,600 
Brazil: 42 eee eee 7,408 8,520 
Egy pthstas tec he ee ee tee 2,888 2,856 
North and South Africa........ 1,720 1,544 
Ghileereee ec. a oe 64 56 
ANGUA Be rece een eee ee 56 
Sylhet ae cy ie on dace one eee 32 152 
Rerun teens secn basse eerie te ia 
NewoZealandinnccance or ee 96 


dies, etc. 


*See Appendix Tables I and VII; cf. Appendix Ta- 
ble XXI in WueEaT Srupies, IV, 55. 


INTERNATIONAL TRADE 


has probably been due to the larger crops 
of wheat and rice in the Orient. Tunis, a 
net exporter in the early months of 1926-27, 
has been a net importer this year; and ex- 
ports from Algeria have been smaller this 
year than last, despite a larger crop. Last 
year exportation was stimulated by the 
demands of importers who sought near-at- 
hand supplies to avoid the payment of high 
ocean freight rafes. 

Among the major importers of Europe, 
most countries have apparently imported 
more heavily during August-November this 
year than in 1926. British, Belgian, Scan- 
dinavian, and Dutch net imports during 
August—October showed appreciable in- 
creases, and these increases are confirmed 
by Broomhall’s shipments data for August- 
November. Net imports of Germany were 
somewhat smaller this year than last, prin- 
cipally because larger stocks of import 
wheat this year had made heavy importa- 
tion in August unnecessary; September and 
October net imports were larger this year 
than last. On account of liberal marketings 
by farmers, Italy had imported slightly less 
wheat this year than last through October, 
though Broomhall’s data show larger ship- 
ments for August-November.: The situa- 
tion in France is not accurately revealed by 
official monthly trade statistics, which show 
a large increase in net imports this year— 
20.1 million bushels in August—October 1927 
as against 7.4 million for the same period 
in 1926. Last year net import statistics un- 
derstated the facts because importers were 
allowed partial refund of the duty and their 
imports often were not recorded until the 
wheat had passed into consumption and the 
duty was paid; and this year’s figures, es- 


1For any given period, of course, net imports to a 
European country could not be expected to coincide 
precisely with exports or shipmeuts to that country. 


2Broomhall’s data on shipments of wheat and flour, 
in million bushels, by countries of destination are as 
follows for August-November in the past two years. 
These data do not disclose the full quantities of wheat 
carried to the designated destinations, for each country 
presumably secures some of the wheat and flour re- 
corded as shipped to orders. 


Country 1926 1927 Country 1926 1927 
France .... 18.6 22 OMe tAL Varad crane 18.2 20.3 
Belgium ... 17.0 24.6 Greece* .... 5.3 5.0 
Holland ... 23.2 30.4 Scandinavia 6.9 ee 
Germany’ .. 21.3 94.6. Austria® ... 5.7 4.8 


«Includes Turkey. r 
> Includes also Poland and Czecho-Slovakia. 


¢ Includes Malta. 
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pecially for August, presumably include 
some wheat which reached France several 
months before. Broomhall records direct 
shipments to France of 18.6 million bushels 
in August-November 1926 as against only 
12.0 million for the same period of 1927; 
and these figures, showing a large decrease 
in French takings this year, probably repre- 
sent the facts more closely than do the offi- 
cial data.” 


SOURCES OF ExporTS 


North America, as usual, furnished the 
bulk of the world’s exports during August— 
November. According to Broomhall’s ship- 
ments data shown in Table 6 (p. 118), this 
year’s shipments exceeded those of 1926 by 
12 million bushels. Canadian new-crop 
wheat naturally has moved slightly less 
freely this year than last on account of the 
later crop. Net exports of 31.6 million bush- 
els in August and September were 6.8 mil- 
lion bushels larger than last year’s because 
the large carryover of old-crop wheat per- 
mitted a relatively heavy movement. Net 
exports in October, when relatively small 
quantities of wheat were threshed, were 
over 11 million bushels smaller this year 
than last. In November, however, the move- 
ment became very rapid; 58 million bushels 
were exported, as against 50 million last 
year. 

United States net exports of 126 million 
bushels have been exceeded only in 1924 
and 1921, and ran about 21 million bushels 
higher than in 1926 for the August-Novem- 
ber period. The export movement began 
more slowly this year. July and August net 
exports totaled only 39 million bushels as 
against 54 million in the same months of 
1926. Last year European countries has- 
tened to obtain winter wheat of excellent 
quality from the southwestern states, while 
little old-crop Canadian wheat was avail- 
able; but this year more old-crop Canadian 
wheat was available and the southwestern 
states had smaller crops of poorer quality. 
In September and October this year net ex- 
ports from the United States were large— 
74 million bushels for the two months as 
against 52 million in 1926. This was princi- 
pally due to an exceptionally heavy move- 
ment from the Pacific Coast following the 
harvest of a huge crop and heavy market- 
ings of damp wheat. It largely escaped 
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the attention of eastern traders.’ During 
August-November exports of wheat and 
flour from Pacific Coast customs districts 
totaled 43 million bushels, a third of the 
United States total, as against 29 million in 
1926. In September and October alone ex- 
ports from this region reached 28 million 
bushels this year, some 12 million bushels 
above those of a year ago.t Consequently 
exports from areas east of the Rockies have 
not been so noteworthy this year as appears 
at first glance from the United States totals. 
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and a smaller movement from Australia, 
since the Argentine crop is apparently large, 
the Australian small. 

India has exported only a little more 
wheat this year than last. The reduction 
in Russian and Danube shipments is more 
noteworthy. As we have previously had 
occasion to point out, Broomhall’s data un- 
derstate the export movement from these 
areas by considerable amounts.’ Depend- 
able information on Russian exports this 
year is not available; but since Broomhall’s 


re 


TABLE 6.—INTERNATIONAL SHIPMENTS AND Net Exports OF WHEAT AND FLOUR FROM PRINCIPAL EXPORT 
AREAS, AUGUST—NOVEMBER, 1921—-27* 


(Million bushels) 


International shipments (Broomhall) Net exports from 
Aug.-Nov. - ——— : 
North United 

Total America | Argentina | Australia Russia Danube India | Other States Canada 

IN PALS a alean cots 217.4 178.4 | 6.9 29.3 2.3 | oP | 3 149.0 71.8 
TO tener 218.8 | 188.6 | 24.7 6.9 2.6 he Mabe OS, Siete: 106.2 | 128.8 
LO DBM es Aer sens PANGS) WSs) |) elekey WET 8.9 4.2 4.8 | 6.3 64.3 126.2 
NOD a a Perka-ole,s: 6 255.0 201.4 26.7 | 12.3 iD cis gid he Lae | 8 149.0 76.0 
Cp ee een 207.5 | 145-3 | 18-7 | 10-4 Hoe | 2s ee 35.2 | 123.9 
ICS ae ialvarigo ad Daya «| baie} Gal |) Boll 15.6 52 | 2.4 13.6 104.8 109.3 
NOD eaeeareat een « 252.0 | 19.0 | 21.1 | 13.6 Sh 2.8 | 3.5 eZ 126.1 11229 


* Shipments are figures for 17 weeks, from Broomhall’s Corn Trade News. 


Net exports are official data. 


«Combined shipments from Russia, Danube, and Black Sea were reported as 14.0 million bushels which differs slightly 


from the sum of items here given. 


Shipments and net exports? from the 
Southern Hemisphere were much _ larger 
during August-November this year than 
last, when Australia’s exports out of the 
small crop of 1925 had been mostly com- 
pleted by August, and the Argentine ex- 
portable surplus of poor-quality wheat was 
not in demand. The movement from Aus- 
tralia and Argentina this year has appar- 
ently been of normal size for the season, 
size of crops considered. Next year the 
August-November period may witness a 
similar or larger movement from Argentina 


’ Official data on exports of wheat and flour from Pa- 
cific Coast customs districts during August-November 
for the past four years are as follows, in million 
bushels: 


O26 yeah a 
ODT Meiwrac cnn. 


*For the Southern Hemisphere, Broomhall’s ship- 
ments data always coincide closely with official net 
export data. This is not true of North American 
figures; Broomhall’s annual data usually fall some- 
what below the official, for the first half of the year 
far below because large quantities of Canadian wheat 
officially recorded as exports have passed only as far 
as United States lake ports. 


* See above, p. 115, and Wuear Srupirs, III, 158 f. 


shipments during August-November have 
totaled only 3.9 million bushels as against 
15.6 million last year and 11.2 million in 
1925, there can be little doubt that the 
movement has been the smallest since 1924, 
perhaps smaller than in 1923. Broomhall 
reported no export movement until late 
September this year. Presumably ample 
stocks of wheat existed in Russia at the 
opening of the crop year, and the crop of 
1927 seems not to have been distinctly small. 
Yet the peasants have apparently parted 
with their grain reluctantly, probably be- 
cause prices of manufactured articles have 
been disproportionately high. 

Of the Danube countries, Jugo-Slavia has 
apparently had little wheat to export on 
account of the short crop. For Roumania 
and Bulgaria data are not available; but 
both of these countries have probably ex- 
ported more than Broomhall’s figures sug- 
gest—perhaps as much as last year, though 
the facts are not yet known. Hungary, out 
of a crop slightly larger than last year’s 
and of far better quality, exported 8.8 mil- 
lion bushels in August-October as against 


WHEAT PRICE MOVEMENTS 


10.8 million in 1926. Exports from the Dan- 
ube countries in the fall of last year were 
stimulated by the situation in ocean freight 
rates. This year, with no such stimulus 
present and considerably smaller crops in 
Roumania and Jugo-Slavia, exports might 
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well be expected to prove smaller. On the 
other hand, the better quality of Danube 
wheat this year may result in increasing 
exports later in the season. The Hungarian 
press has already reported increased mill- 
ing activity and flour exportation. 


IV. WHEAT PRICE MOVEMENTS 


THE LEVEL OF WHEAT PRICES 


Cash prices of wheat on the world’s lead- 
ing markets during August-November have 
on the whole reached the lowest level for a 
similar period since the war, 1923 excepted. 
Comparisons of average and fairly repre- 
sentative cash prices for the past five years, 
including 1923-24, the year of lowest post- 
war price, are given in Chart 4 (p. 120). 
Weighted average prices in United States 
markets in October approached the low level 
of 1923 rather closely. The series of British 
parcels prices may be regarded as the most 
reliable indicator of world price move- 
ments, since it includes all the significant 
types and grades of wheat moving from the 
major exporting countries in international 
trade, and is not so much affected as Cana- 
dian and American prices by local develop- 
ments. During August 1924 and part of 
October 1925, British parcels prices were 
lower than this year; but these were the 
only noteworthy occasions when such was 
the case during August-November in the 
past four years. No. 3 Northern Manitoba, 
however, was cheaper not only in these 
months, but also in August and early Sep- 
tember 1926. This year the late harvest in 
Canada extended a period, beginning per- 
haps as early as January 1927, when sound 
Canadian wheat was at a premium in world 
markets. The new crop contains compara- 
tively little wheat grading No. 3 Northern 
or better; and it is possible, unless the Ar- 
gentine crop proves to be of unusually good 
quality, that even higher premiums for 
Canadian wheat of the higher grades will 
prevail in 1927-28 than prevailed in the 
latter part of 1926-27. It is significant that 
No. 3 Northern at Winnipeg throughout 
August-November this year has not sold so 
far below the prices ruling in the same 
months of earlier years as has been true of 
weighted prices in United States markets 
or of British parcels prices. 


Certain further comparisons are of inter- 
est. Last year, at the end of October, Brit- 
ish parcels prices rose to over $1.80 per 
bushel, while at the same time in 1927 the 
price was less than $1.50—a difference of 
more than 30 cents per bushel. Similar 
comparisons for No. 3 Northern at Win- 
nipeg and for weighted prices in United 
States markets show far smaller differ- 
ences, some 15 cents per bushel in Winni- 
peg, and about 20 cents in the United States. 
High ocean freight rates at the end of Oc- 
tober last year raised British prices relative 
to American and Canadian; and the more 
noteworthy shortage of the higher grades 
of Canadian wheat this year than last has 
resulted in a relatively higher current 
price for Canadian wheat than for Ameri- 
can. These relationships, and the fact that 
(because the United States was on a domes- 
tic basis in 1925-26) American prices in 
October 1925 were not, like Canadian and 
British, lower than in October 1927, well 
illustrate the fact that wheat prices in dif- 
ferent large markets by no means remain 
in identical relationships from year to year. 
The broad movements are similar, but spe- 
cial circumstances operate to create con- 
siderable and significant aberrations. 

As judged by British parcels and Ameri- 
can prices, the August-November level of 
world wheat prices has been relatively 
lower than in 1926, though Canadian prices 
show less marked differences. French, Brit- 
ish, Italian, and German prices of domestic 
wheats! have been much lower this year 
than last. In France, average October prices 
were 34 cents a bushel lower in 1927 than 
in 1926; and in Italy the difference was 44 
cents. Several factors account for the lower 
level this year. The international position 
is somewhat easier,? but in some part the 
lower level of 1927 may reflect the abnor- 


*See Appendix Table X. 
* See below, pp. 122 f. 
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mal situation in ocean freights last year, 
and in part (especially in France and Italy) 
more rapid marketing by farmers this year. 
Moreover, other things being equal, rela- 


CHART 4..—WEEKLY AVERAGE CASH PRICES OF ALL 
CLASSES AND GRADES OF WHEAT IN FIVE PRINCI- 
PAL UNITED STATES MARKETS, OF No. 3 MANITOBA 
NoRTHERN IN WINNIPEG, AND OF SALES OF PAR- 
CELS OF ALL CLASSES OF WHEAT IN THE UNITED 
KINGDOM, FROM AUGUST 1923* 


(U.S. dollars per bushel) 
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*Data from Crops and Markets, Canadian Grain Sta- 
tistics, and London Grain, Seed and Oil Reporter. United 
States prices are weekly weighted averages from six mar- 
kets since the first week in January 1927. 


tively lower prices this year than last would 
be expected for British, French, and Ger- 
man wheats, which are of poorer quality 
this year. In Italy, however, quality is ex- 
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cellent this year, and lower prices cannot 
be attributed to this factor. 


THE GENERAL COURSE OF PRICES 


The general course of wheat prices has 
tended downward during most of the pe- 
riod under review, chiefly under the in- 
fluence of crop developments in Canada. 
Comparisons of futures prices in the lead- 
ing markets of the world are shown in 
Chart 5, in greater detail than is given by 
the average weekly cash prices shown in 
Chart 4. Both futures and cash prices in the 


Cuart 5.—Datty CLosiInc PRICES OF PRINCIPAL 
WHEAT FuTuRES IN Four LEADING MARKETS, 
JULY—NOVEMBER 1927* 


(U.S. dollars per bushel) 
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* Data from Chicago Journal of Commerce and Daily 
Trade Bulletin, Chicago. 


several markets show movements more 
striking for their similarities than for their 
differences. There was a sharp rise in all 
markets on August 8; a noteworthy decline, 
interrupted by periods of comparative sta- 
bility, from August 8 to October 24 or 25; 
and a slow recovery during the last week 
of October and most of November. 

The sharp rise in prices on August 8/9, of 
7 cents in Winnipeg and 44 cents in Liver- 
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pool, followed the frost in Canada on the 
night of August 7. For a week or more 
thereafter the markets were nervous. In 
response on the one hand to conflicting re- 
ports on the extent of frost damage, the 
progress of rust infestation, and wet har- 
vesting weather in Europe, and on the other 
hand to profit-taking, prices moved errati- 
cally but did not depart far from the high 
level established on August 8. 

The decline began on August 18, on re- 
ports of good weather in Canada and pri- 
vate estimates of a large crop despite the 
frost. Subsequently until mid-September, 
every day of fair weather in Canada oc- 
casioned further recessions, despite fre- 
quent reports of unfavorably wet harvesting 
weather in Europe, which had more effect 
in Liverpool than in Chicago or Winnipeg. 
An especially sharp decline occurred on 
September 10, following the United States 
official estimate of spring-wheat produc- 
tion. The report, though it showed an in- 
crease of only 10 million bushels over the 
August estimate, was regarded as bearish 
because traders had been led, by private 
estimates and reports of rust damage, to ex- 
pect a decrease. A second notable decline 
occurred on September 13, following the 
Canadian official estimate. The decline was 
checked by unfavorable weather in Canada 
and Europe and by reports of drought in 
the Southern Hemisphere. Subsequently 
until mid-October fluctuations were small; 
but eventually good harvesting weather in 
Canada and exceptionally heavy receipts in 
that country and the United States, together 
with favorable prospects in the Southern 
Hemisphere, combined to force a further 
decline, most marked during the week end- 
ing October 22. 

On October 24 futures prices reached 
their lowest level for the August-November 
period. The ensuing upturn was less spec- 
tacular than the preceding decline. Crop 
developments exerted less influence, though 
conflicting reports from Argentina on the 
whole made for firmness, and the official 
Canadian estimate (issued November 11) 
was construed as bullish. Throughout 
August-November speculative interest was 
small, at least in the United States, as is 
natural on a falling market... American 
speculators are said to have transferred 
their interest largely to corn and to stocks. 
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The fundamental cause of firmness after 
October 24 was probably a change in sen- 
timent natural enough in view of the ex- 
tent of the August-October decline, which 
amounted to over 25 cents a bushel at Chi- 
cago and Winnipeg. With the lower level 
of prices and reasonable assurance that no 
further marked changes in crop prospects 
might be expected, purchasers of cash grain 
were encouraged to increase their activities. 
The relaxation of hedging pressure was 
probably influential also. 

The relations of near and distant futures 
in the different markets showed few peculi- 
arities. With ample wheat available for de- 
livery on contracts, the September future 
closed at a discount in Chicago, and the 
October futures in Liverpool and Winnipeg 
closed quietly. During late September and 
the first half of October, however, the Oc- 
tober future at Winnipeg had commanded 
a considerable premium over the Decem- 
ber. This resulted from unfavorable har- 
vesting weather in Canada, which gave rise 
to fears that sufficient wheat might not be- 
come available in October to permit deliv- 
eries on contracts. 


Unitrep STATES CASH PRICES 


Certain features of the movement of 
United States cash wheat prices during the 
past five months are of interest. Weekly 
averages for leading varieties of wheat are 
shown in Chart 6 (p. 122), with comparisons 
for preceding years. Winter-wheat prices 
(No. 2 Hard and No. 2 Red Winter) de- 
clined in June and July, with the advent of 
harvest, somewhat more rapidly than fu- 
tures prices, and much more than spring 
wheat prices (No. 1 Dark Northern and No. 
2 Ainber Durum), which were supported by 
the possibility of extensive rust damage 
and the general uncertainty in respect to 
spring-wheat prospects in North America. 
Spring-wheat prices, particularly of No. 2 
Amber Durum, naturally responded to the 


+The average daily volume of future trading in all 
United States markets in the four months of the 
period has run as follows in the past four years, in 
million bushels: 


August September October November 
VO24 eres 50 43 61 61 
1:9 2 Oneeeeree 60 59 60 65 
O26 eee 47 46 44 53 
WO eere ead 42 34 37 35 
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frost in Canada on August 7 more sharply 
than did winter-wheat prices. With the ad- 
vent of harvest in August and September, 
prices of the spring wheat showed their 
usual seasonal decline. Restricted buying 
by mills has this year contributed to the 
declining prices of both spring and winter 
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situation last year. Hard spring wheat has 
not maintained last year’s premium over 
the winter wheats because of the larger 
crop. Soft winter wheat, short in supply 
this year, began to command a premium 
over hard winter as early as June, and there 
has been a tendency for the premium to 


Cuart 6.—WEEKLY AVERAGE CASH PRICES OF TyPICAL WHEATS IN UNITED STATES MARKETS, 
FROM JuLY 1925* 
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*No. 2 Red Winter at St. Louis, No. 2 Hard Winter at Kansas City, No. 1 Dark Northern Spring, and No. 2 Amber 


Durum at Minneapolis. Data from Crops and Markets. 
wheats. By the end of September the rela- 
tionship of prices for the several types of 
wheat was probably established at approxi- 
mately the position for the year as a whole. 
The general relationships which prevailed 
in 1925-26 seem likely to prevail in 1927-28, 
but sharp differences appear between this 
year and last. 

This year durum wheat, as the result of 
a huge crop, promises to sell at a discount 
under hard spring or hard or soft winter, 
much as has been the case since late Sep- 
tember, and sharply in contrast with the 


V. THE INTERNATIONAL 


Having reviewed the salient features of 
the first few months of the current crop 
year, we are now ready to consider the sta- 
tistical position for the year as a whole. An 
evaluation of the international position is 
essential in forming a judgment respecting 
the outlook for international trade, world 
prices, and carryovers for ensuing months 
and the crop year as a whole. Deficiencies 
in the statistical data on production, con- 


increase. Wheat of high protein content 
has secured far higher premiums this year 
than last, when both the winter- and the 
spring-wheat crops contained an unusual 
proportion of grain of high protein content. 
At Kansas City at the end of October 1927, 
No. 2 Hard Winter with 13 per cent protein 
content was selling for 83 cents more per 
bushel than No. 2 Hard with 12 per cent 
protein, whereas last year the price differ- 
ential was only one cent; and at Minne- 
apolis a similar situation prevailed with 
respect to hard red spring wheat. 


POSITION AND OUTLOOK 


sumption, and trade necessarily render 
evaluation of the statistical position uncer- 
tain. It seems clear, however, that the po- 
sition in 1927-28 may properly be described 
as fairly easy—not so easy as in 1923-24, 
but much easier than in 1924—25 or 1925-26. 
Comparisons with last year are especially 
difficult because the crop estimates now 
standing for both years cannot be unreserv- 
edly accepted; and in general similarities 
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between the two years are more noteworthy 
than differences. 


THE INTERNATIONAL STATISTICAL POSITION 


A rough indication of the statistical posi- 
tion in the past five years is provided by 
the following rounded figures, in million 
bushels, which show the wheat crops of 
European importing countries (all Euro- 
pean countries except Russia, the Danube 
exporters, and Spain) in comparison with 
the crops of the major exporting countries 
(Canada, the United States, Argentina, and 
Australia). The 1926 figure for the major 
exporters is partially estimated to allow for 
an apparent underestimate of North Ameri- 
can crops; but the 1926 figure for Europe is 
not adjusted for a probable underestimate 
of the French crop. The 1927 figures are 
the official estimates available to us on De- 
cember 20. 


1923 1924 1925 1926 1927 
European 
importers .. 830 720 930 760 830 
Major ex- 
DOLLetS eee s04008 148 0a8 1-450) 91-670 16670 


At first glance these data suggest a sta- 
tistical position for 1927-28 quite as easy as 
that of 1923-24; but in the interval the 
world’s requirements for consumption have 
increased, probably more rapidly in im- 
porting than in exporting countries—and 
little if any more wheat is this year avail- 
able in exporting countries to supply larger 
import requirements than in 1923-24. The 
data indicate with sufficient clarity that the 
margin between exportable surpluses and 
importers’ requirements is larger this year 
than in 1924-25 or 1925-26. 

With respect to the relative positions in 
1926-27 and 1927-28, the data given above 
are unsatisfactory. It may perhaps be said 
that the major exporters, especially in view 
of larger carryovers, have more wheat 
available for export this year than last; the 
situation is uncertain because official esti- 
mates of the Canadian crop appear likely 
to be downward, but perhaps below the 
truth if so revised, while the Southern 
Hemisphere crop estimates, if revised at 
all, may be revised upward. But it seems 
probable that Russia and the Danube coun- 
tries will export less wheat this year than 
last; and on the whole the world’s export- 
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able supplies, while somewhat larger than 
last year, are not notably so. The needs of 
importing countries also differ little from 
those of last year. The wheat crops of 
European importing countries are probably 
not, as the official data suggest, 70 million 
bushels larger than in 1926-27, for the 
French crop was probably underestimated 
last year, and this year’s crops in north- 
western Europe appear to exaggerate the 
available supplies of millable wheat. On 
the other hand, larger initial carryovers this 
year than last, and larger crops of rye and 
potatoes, suggest that European importing 
countries would take, at equivalent prices, 
slightly less wheat in 1927-28 than in 1926- 
27, even with allowance for increase due to 
growth of population, increasing preference 
for wheat bread, and further economic re- 
covery. Ex-European countries, notably 
China and Egypt, probably need somewhat 
smaller imports this year on account of 
larger crops. 

On the whole it appears to us reasonable 
to suppose that the margin between export- 
able surpluses and importers’ requirements 
in 1927-28 is slightly larger than in 1926-27. 
Moreover, the artificial tightness of the 
early months of 1926-27, due at first to low 
stocks in Europe and late crops, and there- 
after to the advance in ocean freight rates, 
has not been present this year, even though 
the wheat crops were again late. But the 
contrast between the two years is by no 
means striking, and unpredictable revisions 
in crop estimates, increasing knowledge of 
the utilization of poor-quality wheat as the 
year progresses, or an exceptionally large 
or small crop in India may alter the posi- 
tion in either direction. 

Practically all observers are agreed that 
the international position this year differs 
little from that of 1926-27, though calcula- 
tions adduced to demonstrate the fact show 
differences of detail. The margin of ex- 
porters’ surpluses over importers’ purchases 
implied by Broomhall’s latest calculations 
is of the same size as last year if his re- 
ported shipments for 1926-27 are subtracted 
from his estimate of available surplus for 
that year. The figure is 92 million bushels 
for both years. If his November estimates 
for this year and last are compared, the 
margin was much the larger last year— 
152 million bushels as against 92 million. 
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Last year, however, Broomhall in Novem- 
ber greatly underestimated importers’ pur- 
chases; this year his estimates, perhaps on 
account of the experience of 1926-27, are 
more adequate. The London Grain, Seed 
and Oil Reporter estimates the margin be- 
tween supplies and requirements as 232 
million bushels if carryovers into the year 
are included in available supplies, com- 
pared with a margin of 176 in 1926-27; or 
as 104 million bushels in 1927-28 and 96 
million in 1926-27, if carryovers are not in- 
cluded in available supplies. 


PROBABLE NEt Imports IN 1927-28 


Students of the wheat situation differ in 
their methods of estimating the volume of 
international trade in wheat and flour, but 
the differences are too detailed for con- 
sideration here. In our judgment the most 
satisfactory measure at present is net ex- 
ports rather than shipments or net imports, 
largely because import statistics are notably 
deficient for ex-European countries and are 
otherwise misleading, while shipments data 
understate the facts. 

The sum of net imports of importing 
countries for a given year can never be cal- 
culated; but even if it could, it would never 
equal the sum of the net exports of ex- 
porting countries. Nevertheless, the wheat 
which is exported must pass to some des- 
tination, and forecasts of probable net 
imports are useful for indicating which 
countries appear to require more wheat, 
and which less, than in preceding years. 
Table 7 shows our estimates for the lead- 
ing European importing countries, in com- 
parison with the reported net imports of 
1926-27 and the most recent forecasts of 
other observers of the situation. 

Net imports of Great Britain and the 
Irish Free State we estimate at 240 million 
bushels. Last year’s heavy imports of 237 
million bushels were used in some part to 
build up stocks depleted in 1925-26, and 
further increases of stocks seem improb- 


*The principal reasons are the varying intervals 
between entry of export and entry of imports, and 
errors in statistics. 


* The reliability of Italian crop estimates cannot be 
tested; but it is pertinent to observe that the reduction 
of nearly 20 million bushels in the Italian estimate 
for 1927 occurred long after harvest, and apparently 


at a time when native wheat was not receiving full 
protection from the tariff. 
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able in 1927-28. But with lower import 
prices, comparative freedom from economic 
disturbances, and a domestic wheat crop 
containing an abnormally large proportion 
of unmillable grain, a slight increase seems 
more probable than a decrease. 


TaBLE 7.—NeEtT Imports OF PRINCIPAL EUROPEAN 
IMPORTING COUNTRIES IN 1926-27, WITH 
FORECASTS FOR 1927—28* 

(Million bushels) 


Sp Forecasts for 1927-28 
e 
coat | eee eee 

British Isles ..:.| 237-0 | 240.0 | 223-251| 240 
Ttaky ew ercencteeer 86.6 94.4 95-105 100 
Gernianyaeeerrr 91.8 91.2 85-100 100 
IMME coounooe 62.0 32-0 | 45-55 45 
APM, cooonos 389.5 | 40.8 | 40-42 40 
Netherlands .... 28.4 25.6 27-29 29 
Scandinavia ....| 19-6 | 22.4 | 17-20 20 
Switzerland .... Grown Gel: 14-17 17 
ANTISIBOE oo 5 n6cu> 17.0 16.8 15-16 17 
Czecho-Slovakia | 20-1 | 16.8 | 15-18 19 

Total Mes he 618.3 | 596.1 | 576-653| 627 

| 


* Net import data are from official sources, in large part 


through International Institute of Agriculture; Broomhall’s 
forecasts from the Corn Trade News; U.S. Department of 
Agriculture forecasts from Foreign News on Wheat: World 
Wheat Crop and Market Prospects, November 21, 1927. Fig- 
ures are for crop years August-July, except U.S. Depart- 
ment of Agriculture estimates, which are for July—June. 
Broomhall’s estimates are apparently for shipments to the 
destinations given. 


The Italian crop is now estimated 25 
million bushels smaller this year than last. 
The tariff and milling regulations remain 
unchanged. Imports of about 110 million 
bushels would be required to maintain ap- 
parent domestic utilization (crop plus net 
imports) at the high levels of the past two 
years; and per capita wheat consumption is 
apparently increasing. But last year appre- 
ciation of the lira encouraged importation; 
and in 1925-26 the domestic crop was very 
large. In view of a large though unmeas- 
ured carryover of old wheat into the crop 
year 1927-28, the probability of stable 
exchanges throughout 1927-28, and the 
likelihood that any possible bias in crop es- 
timating would have resulted in figures too 
high for 1925 and 1926 rather than for 1927,? 
we are disposed to estimate Italian net im- 
ports at 100 million bushels. Average an- 
nual domestic utilization for the past five 
years, which may be regarded as a fair in- 
dicator of actual average consumption, has 
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been about 290 million bushels. If one as- 
sumes no increase in stocks during the 
year, allows roughly for apparent growth 
in consumption, and accepts the official 
crop estimate, imports of 100 million bush- 
els would provide Italy with a normal sup- 
ply of wheat. 

As most observers have noted,! the French 
situation is difficult to evaluate. Crop esti- 
mates range from 284 to 338 million bush- 
els,? with the official figure the lowest; and 
the crop contains an unknown quantity 
of unmillable grain. Official statistics for 
August—October 1927 throw little light on 
probable future net imports or on the 
French supply situation for 1927-28, since 
some unknown fraction of the reported 
August—October imports may have reached 
France weeks or months before they were 
recorded in the net import statistics. French 
millers may require to import considerable 
quantities of suitable milling wheat, but 
they perhaps anticipated requirements to a 
considerable extent in view of the agitation 
for an increase of the tariff. On September 
2 the tariff was raised from 18.2 francs per 
quintal to 25 francs, and on November 18, 
to 35 francs, equivalent to about 37 cents 
per bushel. The high duty will tend to re- 
strict imports; on the other hand, reduction 
of the percentage of wheat substitutes to be 
mixed with wheat flour (from 10 to 6 per 
cent) may act to increase consumption 
slightly. The carryover of old-crop wheat 
was apparently large. Furthermore, the 
late harvest of the 1927 crop necessitated 
heavier imports in August-October than 
would otherwise have occurred. If next 
year’s crop is harvested under normal con- 
ditions, the present crop year may be effec- 
tively shortened. With such allowances for 
the complex situation as we are able to 
make, we estimate the net imports of France 
at 45 million bushels. 

German net imports of 92 million bushels 
in 1926-27 were the largest in post-war 
years. Wheat consumption is perhaps in- 
creasing more rapidly in this country than 
elsewhere in Europe. The German wheat 
crop is estimated some 18 million bushels 
larger this year than last; the rye crop 1s 
apparently somewhat larger; the potato 


1 See especially the U.S. Department of Agriculture’s 
Foreign News on Wheat, December 12, 1927, pp. 4 f. 
2 Estimate of the Moniteur Agricole of Bordeaux. 
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crop is much larger. But considerable 
amounts of wheat and rye were damaged 
at harvest, and available supplies of bread- 
stuffs are perhaps only slightly larger than 
in 1926-27. Native rye has been selling only 
10-15 cents per bushel below native wheat; 
this we interpret as indicating that substi- 
tution of rye for wheat will not be a ma- 
terial factor in reducing wheat imports. 
Lower wheat prices than in 1926-27 may 
further stimulate wheat consumption. The 
stocks of import wheat, however, were large 
at the opening of the crop year, and seem 
unlikely to show an increase at the end of 
1926-27. We anticipate that German net 
imports may reach the record figure of 100 
million bushels this year. 

The smaller European net importing 
countries listed in Table 7 have imported 
much the same quantities of wheat in each 
of the past five years, and large variations 
this year are not to be expected. Slightly 
larger crops both of wheat and wheat sub- 
stitutes in most countries may be offset by 
lower import prices of wheat and normal 
growth of trade. Among the European im- 
porting countries not listed in Table 7, there 
is none which appears likely to import ap- 
preciably more wheat this year than last. 
Poland, with a larger crop of both wheat 
and rye and a recent prohibition of im- 
ports, will presumably take less; Greece 
also has a larger wheat crop this year than 
last. For Europe as a whole it now seems 
probable that net imports of 1927-28 will 
fall slightly below those of 1926-27, but 
only slightly. Among the ex-European im- 
porters, it seems probable that smaller im- 
ports to the Orient and Egypt will more 
than offset larger imports to Brazil. 

We regard our estimates as liberal in the 
ageregate, but even so, we are disposed to 
expect that importing countries will take 
slightly less rather than slightly more in 
1927-28 than they took in 1926-27. With 
the world’s available export surpluses ap- 
parently slightly larger this year than last, 
and the requirements of importers slightly 
smaller, the international position appears 
slightly easier. 


PROBABLE Net Exports IN 1927-28 


Probable net exports of the major ex- 
porting countries may be estimated directly 
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from disposition data.' Our estimates, in 
comparison with those of the United States 
Department of Agriculture, and reported 
net exports in 1926-27, appear in Table 8.’ 


TABLE 8.—NeET Exports OF PRINCIPAL EXPORTING 
CouNTRIES IN 1926-27, wiTH FORECASTS 
FOR 1927—28* 


(Million bushels) 


Forecasts for 1927-28 
N. a 
Exporting area sere LORS IDAING|) day eial te 
1926-27 | Nov. 21 | Dec. 20 
Uinitedmotates ya eerie 199 290-245 | 295 
Canada ............... 292 | 300-330 | 317 
ANAS MGT God 66 ceo boar 143 120-170 151 
INGUINAL. o oo ecm ened Oc 103 55-80 | 14 
IRUISSIa, \ike ciao ee eee ‘ey | ee Ot 
Danube basins... 0. 46° | 92-41 | 30 
INNGNEY Soeesauguaandoee 14 510 | 8 
Otherseoreyescwnt cee: Qe 3162 | ce 
Told beac s an 848” | 730-922 | 825 


*Net export data are from official sources and Inter- 
national Institute of Agriculture; U.S. Department of Agri- 
culture forecasts from Foreign News on Wheat: World 
Wheat Crop and Market Prospects, November 21, 1927. Fig- 
ures are for crop year August—July, except U.S. Depart- 
ment of Agriculture estimates which are for the year 
July—June. Totals are for items listed in table, and are not 
strictly comparable with each other. 


«Roumania, Bulgaria, Hungary, and Jugo-Slavia. For 
1927-28 Jugo-Slavia reported as possibly on an import 
basis, and not included in the forecasts made by the U.S. 
Department of Agriculture. 

> Partially estimated. 

¢ Includes Morocco, Tunis, and Chile. 

4 Algeria only. 


In the United States, human consump- 
tion of wheat may be estimated at 502 mil- 
lion bushels, 10 million bushels higher than 
last year principally because more wheat 
will be required per barrel of flour.? Seed 
requirements will probably reach 90 mil- 
lion bushels in view of the large acreage 
sown to winter wheat in the fall of 1927. 
Stocks on farms, in country mills and ele- 
vators, and visible seem likely to increase, 
though stocks held by city mills may de- 
crease since the crop is inferior in quality 
to that of 1926. Total stocks at the end of 
the year may reach 155 million bushels, as 
against 138 last year. The sum of the fore- 


‘See Appendix Table XI. 


*This year Broomhall has not estimated probable 
shipments. 


*For our method of estimating flour and wheat 
consumption in the United States, see “Statistics of 
American Wheat Milling and Flour Disposition since 
1879,” Wueat Stupies, December 1927, IV, No. 2. 
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going items of disposition, 747 million bush- 
els, subtracted from the available supplies 
of 1,010 million bushels, leaves a residue 
of 263 million bushels for export and feed 
and waste. The quantity of wheat fed and 
wasted.is likely to be larger this year than 
last on account of poorer quality, particu- 
larly in the Pacific Northwest; but in the 
absence of direct estimates for past years, 
the probable disappearance is difficult to 
calculate. We employ a figure of 38 million 
bushels, some 20 million higher than the 
figure for last year, which was low because 
the crop was apparently underestimated. 
The use of this figure of 38 million bushels 
for 1927-28 involves the assumption that 
the wheat crop will prove to have been 
underestimated for the third consecutive 
year, and does not imply that only 38 mil- 
lion bushels of wheat will in fact be fed and 
wasted. 

With supplies available for export and 
feed and waste of 263 million bushels, we 
thus anticipate net exports of about 225 
million. This figure is calculated on a July— 
June crop year; but, unless the harvest of 
the 1928 crop is as early as that of 1926, an 
August—July figure would not be materially 
different. We regard our estimates for hu- 
man consumption, seed requirements, and 
carryover as more reliable than the esti- 
mates for crop, feed and waste, and net 
exports. 

For Canada, the apparent underestimates 
of crops in recent years and uncertainty 
respecting the estimate for 1927 render fore- 
casts of probable net exports difficult. The 
progress of threshing in Canada after the 
last official crop estimate was issued in 
October suggests that the final estimate 
may be reduced; but it is in some degree 
probable that a reduction will result in a 
figure below the truth, and we are tenta- 
tively disposed to accept the October offi- 
cial estimate. Seed requirements and grain 
unmerchantable and lost in cleaning are 
likely to be a little larger this year than 
last, and consumption requirements and 
wheat fed on farms no smaller. The car- 
ryover appears more likely to decrease 
slightly than to increase, since so great de- 
lay in seeding, which apparently encour- 
aged the Pool to build up stocks toward the 
end of 1926-27, is unlikely to occur next 
year. Consequently we estimate probable 
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net exports at about 317 million bushels, 
the residue when probable consumption 
and outward carryover are subtracted from 
the supplies apparently available. 

Argentine net exports promise to reach 
the high figure of 151 million bushels. Seed 
requirements and flour consumption bid 
fair to prove slightly larger this year than 
last. Wheat fed and wasted may be less 
because there is apparently no such amount 
of poor-quality wheat as existed in the first 
half of 1926-27 following the crop of 1925- 
26. Stocks may show a small increase, but 
only a small one, because Argentine stocks 
apparently vary but little from year to 
year. These items of disposition come to 
150 million bushels; with a crop of 240 mil- 
lion bushels and stocks on August 1, 1927, 
of some 61 million, net exports of 151 mil- 
lion seem probable. But larger net exports 
are possible if the crop estimate is revised 
upward, as one may perhaps anticipate 
in view of reported favorable harvesting 
weather. 

Accepting the latest official estimate of 
Australian wheat production, and allowing 
for a small decrease in stocks from the high 
figure of August 1, 1927, we estimate Aus- 
tralian net exports at 74 million bushels. 
Our estimate may be exceeded if, as some 
observers suppose, the crop is larger than 
the official estimate indicates; but on the 
whole, in view of deficient rainfall during 
the growing season, we are disposed to as- 
sume that our estimate of net exports is 
liberal. Domestic utilization of wheat will 
probably be but slightly if any larger this 
year than last. 

In the aggregate, net exports from the 
four major exporting countries thus prom- 
ise to reach about 767 million bushels as 
compared with 737 million actually re- 
ported in 1926-27. This quantity would be 
the largest ever shipped from these coun- 
tries regarded as a group. But smaller ex- 
ports are in prospect from Russia and the 
Danube countries. The Russian situation is 
uncertain; but since the 1927 wheat crop is 
apparently smaller than the crop of 1926, 
while collections of grain and exports of 
wheat have been smaller this year than last 
and credits facilitating exports are reported 
to have been less easy to obtain, we estl- 
mate Russian net exports in 1927-28 at 20 
million bushels. On account of smaller 
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crops in Jugo-Slavia and Roumania and the 
reported unwillingness of producers to sell 
wheat at the prices which have thus far 
prevailed, net exports from the Danube 
countries will apparently not exceed 30 
million bushels this year, as compared with 
46 million in 1926-27. India will probably 
export only about 8 million bushels unless 
the crop to be harvested in March—May 
proves larger than now appears likely. 
Other exporters will presumably contribute 
negligible quantities. 

In the aggregate, net exports during Au- 
gust-July 1927-28 thus seem likely to be 
about 825 million bushels, about 25 million 
smaller than last year and much the same 
as in 1923-24. North America bids fair to 
provide two-thirds of the total, the largest 
fraction in six years; and Argentina and 
North America together will probably fur- 
nish five-sixths of the total. Our estimate, 
of course, must be regarded as the middle 
of a range, and further information on 
North American crops in particular may 
necessitate alterations in both the total and 
the details. With unfavorable new-crop 
prospects in the spring, larger net exports 
are probable; with favorable prospects, net 
exports may be smaller. 


Tue Pric—E OuTLOOK 


For the next few months we anticipate 
no pronounced shift in the level of world 
wheat prices (as indicated by sales of par- 
cels in the United Kingdom) prevailing 
throughout November and December. The 
significant crops have been reported; for 
several weeks a fairly easy international 
position has been recognized; and fluctu- 
ations, as in December—April 1926-27, bid 
fair to be of small amplitude. Merchandis- 
ing rather than a shift in the international 
position again promises to govern the price 
movement. Importers are unlikely, for sev- 
erai months at least, to purchase with dis- 
tinctly more avidity than was shown in 
November; and exporters are unlikely to 
press their offers. The principal bullish 
factors seem likely to be downward re- 
visions in Canadian and European crop es- 
timates, while the only noteworthy bearish 
influence may be the pressure of Argentine 
wheat when it moves heavily in February 
and March. The price of wheat is already 
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somewhat lower than in the preceding 
three years, and the international position 
hardly appears so easy as to induce further 
declines. 

In the United States the revival of mill- 
ing demand and reduction of visible sup- 
plies will be conducive to higher prices. 
Canadian wheat of the higher grades may 
command increasingly large premiums, un- 
less the Argentine crop proves of unusual 
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quality. In Canada, moreover, the price 
movement after a large crop is apparently 
seasonally upward after the turn of the 
year. As was the case last year in Decem- 
ber—April, when no dominant influence was 
in evidence, prices in various countries 
will probably move diversely. But by May 
or June new-crop prospects, which cannot 
now be foreseen, will probably begin to 
exert an influence on prices. 


This issue is the work of M. K. Bennett, with the advice 
of Joseph S. Davis and Alonzo E. Taylor, and the aid of 
Margaret Milliken, Janet Murray, and Katherine Merriam 


APPENDIX 


TABLE I—WuEaT PropucTION IN PRINCIPAL PRODUCING AREAS, 1920-—27* 
(Million bushels) 


United - é ib 3 é F 

Year States | Canada| India ene sek Chile |Uruguay ey Bulgaria Siesta eta ae Mexico 
V920 emcee 833.0 | 263.2 | 377.9 | 145.9 | 156.1 | 23.2 tots) || Syl) |) ata 43.0 (es) Soe 15.0 
WON reer cte eee 814.9 | 300-9 | 250.4 | 129.1 | 191.0 | 23.6 | 10.0 | 52.7 | 29.2 51.8 TILE code 5-1 
LO 2 eee: 867.6 | 399.8 | 367.0 | 109.5 | 195.8 | 25.9 5.2 | 54.7 82.6 44.5 POU conac 13.6 
IMP Aion Sula tans 797.4 | 474.2 | 372.4 | 125.0 | 247.8 | 28.1 | 13.3 | 67-7 | 29.1 Giloil  OPA  o oon 13.7 
Qa rece secs 864.4 | 262.1 | 360.6 | 164.6 | 191.1 | 24.5 929° | ole6 24.7 57.8 COSA erence 10.4 
NO Doe nok eee 676.4 | 411.4 | 331.0 | 114.5 | 191.1] 26.6 | 10-0 | 71.7 | 49.6 78.6 | 104.7 | 713.0 9.4 
NO2O SSeace es 831.0 | 409.8 | 324.7 | 160.9 | 220.8 | 23.3 | 10.2 | 74.9 | 41.1 TA TOS ES8095 6 1023 
OZ ieee cee cs 871.7 | 444.3 | 334.1 | 115.0 | 240.0 | .... soom | Ceietse || Ze ese! 56.5 {Bete} || oococ Hilo 
Average 
1909-13...... GOO eI S7- 1 | Bh1-8 | 9085 | 147-21) 20a Boae | 7filatss || Byvots; O2. On iloSe (7 eosr ome Leas 
1922-26. ..... 807.4 | 891.5 | 351.1 | 184.9 | 209.4 | 25.7 Wiotl |) (Atoll || Bind! 62.7 GAD || coaac a5 

British Ger- Nether- | Den 

Year Morocco} Algeria | Tunis | Egypt Isles France | many Italy | Belgium | lands mark | Norway| Sweden 
BO QO se sks ais evs ifaks |) aay. Bot | Shlog/ |) Lfdoth |) Pate || a TSS || Tee 6.0 (4 1200 1os3 
N74 oes aoa 23:2 | 28-0 | 9-0 | 37-0 || 73-8 | 3238.5 || 107-8 | 194-1 | 1425 8.6 ilitetl Sy || Pea? 
NOD emten stesls 12e9 15-9 Bore oa |) Ceo | OeRLSy | alee | Te | aioe 6.2 oe 64 9.5 
NOZS steers sts a. 20-0 | 35.8 9.9 | 40.7 | 58.4 | 275.6 | 106.4 | 224.8] 13.4 Gee 8.9 2OO malic 0 
LOD a ee chtesiss Peeral{ || iffy ey || atlos | Ge | lo | Sapa aizdell ||) Bae 4.7 So) -49 6.8 
1 ODD renee a PS || cayAeth || bets | Riss | Siar | BBD || Ty 9) |) BAS |) ales 5.6 worl -49 | 13.4 
IS oeaorae 1OS2 ue 2o-Gullo-0 leah 2 imO2s2miecol soul ne4ule 22068 melo <6 5-5 8.8 aie) || Pee! 
LSPS San once Boo cin D044. dl oom eed e4ulellocOm loo .on nel 4 <4 5.4 Bk site) || liloe! 
Average 
1909-135 ....<- 1iAUs |) "aise" 6.2 | 33.7 | 59.6 | 325.6 | 131.3 | 184.4 | 15.2 5.0 6.3 31 8.1 
NO22=26 ese )a1 20-3 | 25.6 sot || ala |) sGarf || Breas || GE |) AG |) eS 5.6 8.5 -56 | 10.6. 

Portu- | Switzer- Czecho- Esthonia, Japan, | South Ne 

Year Spain gal land | Austria |Slovakia| Poland | Finland| Latvia |Lithuania} Greece | Chosen| Africa | Zealand 
174 nek actor 138.6 | 10.4 3.6 Al |) fen |) Beko afl cbt) || Holits) iighs || Ghleal 7-6 6.9 
OOS er ckeeas tarsre 145.1 9.3 3.8 6.5 | 38.7 | 37.4 -58 -78 | 3.34 16.3 | 39.8 8.7 10.6 
DODD ee cciis arse 125.5 | 10.0 Poti 7.4 | 33.6 | 42.4 Aral -96 | 4.17 9.0 | 39.2 6.3 8.4 
ODS seis ecsiexerer ibyfoil |! ilejo74 3.8 S29 | 36.2 | 4957 -69 1.64 | 3.70 Sinks; |) Guia? 6.0 4.2 
N24 estes is ec 121.8 8.6 3-1 8.5) | 32-2 | 3255 afk!) 1.58 | 3.86 8.3 | 37.3 fol 5.4 
TO 2D reer clei 162.6 | 11.5 Bal || Ide |) skvoss || SYfote! 93 2-16 | 6.08 14.2 | 40.0 7.8 4.6 
TGF oes 16610 8.5 140] 964) 84-1} 471 |) 9251 1,86 1eb02 1 1120) 1 8ar9 sa aes 
Oot ee Ta eit 8 21 468 1105491 37.9 S46 00 ee 18h 580° 1 Sea eno oak meee 
Average 
1909-13...... 130.4 | 11.87} 3.3 12.8 | 37.9 | 63.7 14 1.48 | 3.63 16.37 | 32-0 6.0? 6.9 
1922-765 ce: 2 0 ok | 9.0. e851 Oe 1645) 14.574) 10 Seca Oa aol eco 


* Data of U.S. Department of Agriculture. 
within post-war boundaries. 


« Four-year average. 
>England and Wales. 


For 1909-13, including U.S. Department of Agriculture estimates for area 
Dots (....) indicate that data are not available. 


¢ Includes estimate for winter wheat only for Esthonia. 


4QOne year only. 
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TasLe Il.—MontTuiyy Wueat Recerrts AT PRIMARY MARKETS IN THE UNITED STATES AND CANADA* 
(Million bushels) 


tert, United States primary markets Fort William and Port Arthur Vancouver 

es 1924-25 | 1925-26 | 1926-27 | 1927-28 || 1924-25 | 1925-26 | 1926-27 | 1927-28 1924-25 1925-26 | 1926-27 | 1927-28 
IANS cre eaperee ea ake weal | Zea || 7A |) tallale es 12) lees 2.4 Al -50 ol -09 
Septet es kee Boil || Gyo) | Aeezh i earl Holl | 2xo%/ || B¥ote 8.6 41 28 oy) 32 
OCU race een wae S60) | Beall | Beal | WeoX AES) sso Ny eal || Gilet! 8.98 | 7.04] 6.87 | 6-17 
INOVeee pronrc coher 60.5 | 34.1] 29.8] 44.8 Asm |) tailosy || (Nces | 7ibal Ges le ECT ohe274 | cau 
Augs—Nov.......- Seo) |) altel |) ales | Prieee) 92.0 | 151.6 | 150.9 | 183.4 9.65 | 17.66 | 14.00 
DOCH cc oe ae eae BOLO OL uae: Dc oMmEDOe On ee Oe 4.21 6.14 | 6.63 
PAN area eee ews oars Paiof{ Wi GANAS: || VES 4.1 10.5) 14.0 3.84 | 10.03 | 6.83 
KeDMe ac cio 19.9 | 16.2] 21.0 6.2 4.0) 8.6 2.08 | 7.74 LH | 
WEN, So neeoorn Oooo 17-3) 15-1s 16.6 8.5 Ben 6.3 A Os Om moe a 
Decs— Mater res 98.2 | 87.8 | 84.6 aol || (lay || alate. 10.87 | 30.89 | 23.67 
PADIS hays sncharen otenout 10.4] 14.0) 14.4 Sel Werte) |) Pas 1.02) 3.58 | 3-98 
Ma Va ert e Serscs ce Ue | sso % 1) oy 7.0 Weer | fos 1.54)" 1-20-\- 1-56 
UDC ieee eran ore. « Paley || Bile) Paz 4.1 13.6 Teo 14 72a -61 
VU V eymtcaea cee AVE Silas Ol eos 6af 6.4 10.7 sili PAs oL4 
Apr.—July ....... Sol |) WPalo rey Akasa Dayo) || Bie | BV 3.41 yeh | ote 
Aug.—July ....... 513.5 | 886.9 | 384.9 Peete 157.0 | 261.8 | 254.0 soe || 20-93 [038-82 1945-56 


* United States data are unofficial figures compiled from Survey of Current Business; Canadian data are official figures 
from Reports on the Grain Trade of Canada and Canadian Grain Statistics. Vancouver figures include receipts at Prince 
Rupert after October 1, 1926. 


TABLE IJJ.—WEEKLY WHEAT RECEIPTS AT PRIMARY MARKETS IN THE UNITED STATES AND CANADA* 
(Million bushels) 


Month. United States Fort William and Port Arthur Vancouver 
1924 1925 1926 1927 3924 1925 1926 1927 1924 1925 1926 | 1927 
=i 
DU Varts iad inhtie es 1.34] 4.95| 8.80| 7.65] 4.32) 1.83) 1.95] 1.83] .42 | .05 | .05 | .06 
6.92 | 7.59 | 18.79 | 8.54 AVS | ahetKO) | a2! || Heady -62 Ais fol aly 
8.57 | 7.75 | 14.25 | 10.35 3.03 1.90 1.63 | | 2.89 380 SUB) athe -04 
10.05 | 11.67 | 19.26 | 11.35 ike) Week || alee | Bee 13 -03 | =) 1S ee Ces 
17.52 | 18.77 | 25.25 26.01 1.41 97 a02) | po-O lll -03 | -05 | -00 
PAS lett ava A cesses 22.86 | 11.04 | 28.638 | 24.37 47 -38 15 95 00 28 | aR 4) lll 
22.32 | 10.15 | 18.84 | 19.56 229 720 322 -81 -00 | 220) | pes OSeanmes OC) 
21.89 | 8.98 | 18.92 | 16.41 ot lil 24 SPA 3D o Ibs. 02 |, = 02") "206 
20.08 | 8.99 | 10.89 | 18.84 -14 15 oho aVAl 02 502) | een Oo -O1 
Sepbaw ates: 192455) 11329) 12.92) 14.88 oli OMe Lele re 500, | 62 } 0G TO 
20.37 | 18.18.) 12.47 | 16:09 +417) 6.207) 3:02 20) -O1 AQIE I ell f= © 3083 
1828S 14a oe 73) 619.911 200 | 18327 1) 6.69 1.01 04 AVS) lle -07 
Wlotoeh | MERE |) kee aieiclsyy Se09) Losde0 |) 1224995300 NG oil? -03 Al 5) 
OCEN eRe tines G eV eae “aeak li PURE Ta O2 A lGrogn kool Belg 48 748) O71) OF 


20.48 | 9.42 | 8.71 | 21.20 | 10.64 | 15.73 | 12.48 | 11.79 | 1.12 | 1.12 24 30 
20.11 | 7.53 | 7.30 | 17.52 8.67 | 10.72 | 10.82 | 11.54 -84 | 1.86 S(t) |) Sele 
19.85 | 6.19 | 8.68 | 14.82 7.64 | 9.85 | 18.59 | 8.71 SeAL {| thaw} | kc i) dota 
19.09 | 6.72 | 9.38 | 14.03 | 10.07 | 10.385 | 14.37 | 18.30 i Web4 sh 2.92 lS 


IN OV serine ea orcs tees 17.05 | 7.95 | 8.27 | 14.02 9.88 | 8.88 | 12.46 | 19.27 -94 | 2.46 | 3.33 | 3.38 
18.61 | 7.18 | 7.21 | 10.24 9.88 | 10.80 | 14.16 | 18.21 | 1.73 | 2.53 | 1.45 | 2.15 
18.37 | 8.68 | 6.59 | 10.54 9.41 | 13.67 | 15.00 | 14.30 | 1.50 | 2.10 -92 | 2.56 
13.29 | 8.70 | 5.86} 7.91} 10.61 | 14.42 | 14.92 | 15.18 oy || Paoeh | sD || Boily 


* United States data are unofficial figures compiled from Price Current-Grain Reporter; Fort William and Port Arthur 
data are official figures for net receipts furnished by Canadian Board of Grain Commissioners; Vancouver data are offi- 
cial figures compiled from Canadian Grain Statistics. United States and Fort William and Port Arthur figures begin with 
weeks ending July 5, 1924, July 4, 1925, July 3, 1926, and July 2, 1927; Vancouver figures are for weeks ending one day 
earlier. Beginning October 1, 1926, Vancouver figures include receipts at Prince Rupert. 
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TABLE IV.—WEEKLY VISIBLE SUPPLIES OF Wuear In NorrH America, UNITED Kincpom Ports, AND 
AFLOAT TO EUROPE, AUGUST—DECEMBER 1927* 


(Million bushels) 


60/0 O08) 0) 6 


@) (eee) e 4 6 -¢ 


S08) 0) 86 6 oe 


Sv! 10) 50) Guise. 6 


@)@ 640, 6 le @ 


eR CUNON Rant 


Db, 0. 8a) 078! e 


@ ee e.0 6 6 © 


United U.K. |Afloatto United U.K. |Afloatto 

States | Canada| ports | Europe| Total Date States | Canada| ports | Europe} Total 
50.5 | 40.2 See Aoki weet Oxo, Bo. son dn DEG | Bx/SS) 9.4 | 49.0 | 186.9 
59-5 | 3ra0 6.1 | 44.4 | 147.0 bY ate aoe 96.1 | 45.0 8.6 | 49.7 | 199.4 
Osco Nose Hors | 2A | eat 22 Peed 95-0) 56.8 8.4 | 49.8 | 210.0 
68.2 | 29.5 ed | 4oel 414820) 2 Dineen weer 98.7 | 70.4 cole || Stall || PBK 
(1.9 25.8; | 10.4. 44.0. | 151.6) Nov.. 5....... 99:0 | 89.5 9:0 | 56-1) 2536 
COCOM E21 O Osea semi’ iat Le Meare NG | Wes | ORO | Baby I) GeRsz/ 
80.8 | 21.0 ett |) esc || aeGete LO hone SO LOSS TI 1054 Ie Dieta oore 
SsStehn || EN | ANG O  ebeeey || aVeyiedi/ Per nmeic 100.8 | 115.6 | 10.1 | 58.2 | 284.7 
88.8 | 32.5 | 10-0 | 50.1 |-181.4 | Dec. ~3..0.+.. 100.0 | 124.0 ole | GYfoil || PBNEe/ 


a ee ee 


* United States data from Bradstreet’s; Canadian data from Canadian Grain Statistics; United Kingdom and Afloat 


data from Broomhall’s Corn Trade News. 


correct week, and are for days preceding dates indicated in above table. 


TABLE V.—WorLD VISIBLE WHEAT SupPPLIFS, DECEMBER 1, 1920-26, AND MonrHLy, 


AUGUST—DECEMBER 1927* 


(Million bushels) 


Canadian figures are adjusted to bring item for western country elevators in 


Date 


1920 
1921 
1922 
1923 
1924 
1925 
1926 


1927 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


Aug. 
Sept. 
Oct. 
NOVO ee 
Deca lias 
Average, Dec. 1 
1910-14 
1922-26 


pear a ae ee er rer 


eee ewe 


eee eee 


Canada |Argentina| Australia Rogen Afloat to North |Argentina,| U.K. and 
ports Europe America | Australia afloat 

51.9 sil 6.5 al (63 36.6 144.1 6.6 68.2 
76.6 3-1 6.7 Hilo 42.4 184.5 9.8 ome) 
89.3 2.9 10.0 4:5 56.2 214.7 IES 60.7 
110-5 2.9 1.0 7.8 51.8 249.7 aol) 59.6 
del: 4.4 2.0 14.3 Oued 245.8 6.4 73.5 
104.5 3.7 7 3.8 30-1 214.1 4.4 38.9 
123.0 1.8 2.0 3-6 36.9 256.0 3.8 40.5 
42.7 5.9 Tove 7.8 46.1 | 108.6 18.6 53-9 
27.4 4.8 9.7 10.4 44.0 136.1 14.5 54.4 
Doe, 4.4 6.8 10.0 50.0 165.9 11.2 60.0 
72.0 abo ll 3.0 8.6 56.0 228.0) Todt 64.7 
120.9 aot 8 9.6 Bffadl 275.6 Ais 66.7 
Sone ati) 67 18.6 36.0 146.9 nari 54.6 
100.9 ome 3.1 6.8 47.8 236.1 6.3 54.6 


Grand 
total 


218.9 
247.8 
288.3 
313.2 
825.7 
257.4 
300.3 


181.1 
205.0 
237.1 
299.7 
346.7 


297.0 


Total ex- 
Australia 


212.4 
241.1 
278.3 
312.2 
323.7 
256.7 
298.3 


168.3 
195.3 
230-3 
296.7 
346.0 


202.0 
293.9 


= 


* A joint compilation by Broomhall, the Daily Market Record, Minneapolis, and the Daily Trade Bulletin, Chicago; 
Includes some flour stocks. 


here summarized from Broomhall’s Corn Trade News and the Daily Trade Bulletin. 


¢ Australian figure for one year only. 


TABLE VI.—CHANGES IN ToTAL FLovun SrocKs IN THE UNITED STATES (EXPRESSED AS DEVIATIONS FROM A 
Four-YEAR AVERAGE), MONTHLY FROM JULY 1923* 
(Thousand barreis) 
Crop year} July1 Aug. 1 Sept. 1 Oct. 1 Nov. 1 Dee. 1 Jan. 1 Feb. 1 Mar. 1 Apr. 1 May 1 June 1 
1923-24. .| —2,855 | —3,285|—1,906)— 519|+1,4388|+1,853;+ 697)+ 371|)+ 175|— 534] —1,373 | —2,180 
1924-25. .| 3,056 | —3,032|}—1,710/+  49/]+2,111 | +2,308) +1,953 | +3,147 | +3,467|+1,465}— 492 | —2,224 
1925-26. .| —3,004 | —2,834 | 2,158 438 | +1,652 | +2,834 | +2,392 | +2,306 | +1,760|}+1,193;— 15)—1,576 
1926-27. .| —2,211|—1,518|— 446) +1,096 | +2,301 | +2,572) +1,892/+1,063|+ 571/+ 189)— 877|—2,103 
fs) 797 2, So —-9 807 an OF |— 2 0229) © ee a cents | texnee || cee nll) celereee | melons | wisame 


ul ei ee ee 
* The above estimates for changes in total flour stocks are derived by subtracting estimated consumption from domes- 


tic disappearance, 


detailed explanation of the method of derivation of these estimates, see WuHeEat Stupies, IV, 74-77. 


« Preliminary. 


and expressing the result in terms of deviations from the four-year average, July 1923-June 1927, For 
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TaBLE VII.—INTERNATIONAL TRADE IN WHEAT AND FLour, MonTHLY, JuLY-NOVEMBER 1927* 


a 


(Million bushels) 
A.—NET Exports 


United Argen- Jugo- 

States | Canada| India /|Australia tina Chile |Hungary| Slavia Poland | Algeria | Tunis Egypt 
11.6 8.6 SPA || fohal | D5) 1.26 5065) 42)". 1) (26)? aC LO) Pan tea 
27.5 14.5 e542 4.1 iss) 2.99 Per || (ese | saul (.09)” | (.51)” 
39.0 foal “81? | 4.2 5.4 3.28 nee (.10)? | .26 (.18)® | (.56)° 
34.7 23.4 74 2.3 5-3 2.57 (.45)® | (19)? |-(.27)* | (-60)" 
24.8 57.9 ah ae we Sisters a diets week rte sete 
oe ae | ae ee se ee ee ee 

B.—NET Imports 
a a ee ee ee 

Trish United Nether- | Scandi- | Switzer- | Czecho- | Baltic 

Free St. |Kingdom| France |Germany| Belgium | Italy lands navia land |Slovakia| States¢ | Japan 
He Ome iecom el 000ml OLS 3.62 leoo) 2.02 2.06 1.43 1.56 -63 1.16* 
1.10 | 20.78 7.74 6.48 3-50 oe 2.10 1.86 1.45 2.26 -57 spate 
Nowe || UWDolte, 7.20 CAP 3.67 2.96 2.80 roo 1.30 1.62 -70 -34% 
TedO 15-218 5.14 9.23 4.12 3.04 3.38 2.18 1.67 1.82 -78 -24 


* Data from official sources and International Institute of Agriculture. 
“Gross, not net. 


>Net import. 


¢ Finland, Esthonia, Latvia. 


TaBLE VIII— WEEKLY WHEAT AND FLOUR SHIPMENTS BY AREAS OF ORIGIN AND DESTINATION, 
Auaust—NOvVEMBER 1927* 


(Million bushels) 


North Argentina, 

Week ending America Uruguay 
AUIS eG eer 6.13 itafab) 
TS ieig Boe 7.46 1.85 
20s 9.21 86 

YW bets ois oe 9.93 1.18 
SCDige ose 10.80 1.20 
LOE ors 10.03 Os 

I WY ett Sree aos 12.74 -94 

iA trs .e 11.80 Wail 
Oct ye Lae reas 14.25 IBY? 
Sees 9.57 1.45 

LOG oa WI 7/ -65 

Pa RA arora 12.41 1.50 

PAU) ras case et 14.34 1.36 
INO Vamos ise 14.82 -90 
Diner eit. 13.20 1.35 

HU Sein recta 13e27 -80 

PX: echeilore 12.86 1.76 


* Here converted from data in Broomhall’s Corn Trade News. 


Australia 


1.02 

92 
1.87 
1.50 


Russia Danube India 
-06 -43 
aie mul 
-02 -36 
13 -50 
-09 -26 

Gare 32 14 
ea -76 sass 
-05 -10 -42 
-26 -14 AGE 
-18 -20 58 
-20 -10 Mes 
51 -o9 -06 
55 -10 -10 
ey) 07 sss 
-82 -07 -O1 
-08 -06 Al 
apd 15 14 


his cumulative totals, which presumably include later revisions. 


Other To To 
countries Total Europe | ex-Europe 
at Cmaane alas 

-48 9.82 | 8.39 | 1.48 

-44 10.78 || 9.14 1.64 

-36 12.68 | 10.70 1.98 

.60 13.84 || 12.34 | 1.50 

-70 14.14 |) 12:38 6 

al) be cis! 10.98 1375 

-43 || 15.61 14.00 1.61 

-56 14.90 13.01 1.89 

-66 18.05 15 1! 2.91 

.84 13.61 11.19 2.42 

-96 14.52 13.47 1.05 

84 16.21 13.68 Dede 

sist) il alrfeges 15.92 1.86 

oi 18.22 16.79 1.43 

-98 16.81 15.06 eS 

9 15.71 13.91 1.80 
Heol 16.56 14.78 1.78 


Broomhall’s weekly figures do not always check with 
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TABLE IX.—WEEKLY CasH PRICES OF REPRESENTATIVE WHEATS IN LEADING EXPoRTING AND IMPORTING 
MARKETS, AUGUST-NOVEMBER 1927* 


(U.S. dollars per bushel) 


United States Canada Argentina Liverpool 
No.2 | No.2 | No.1 | No.2 e 
ar 
Month Winter | Winter Northern on Manners Maniicbe Barletta || No.1 | No. 3 Argen- 
(St. | (Kansas| (Minne- | (Minne- | (Winni- | (Winni- || (Buenos || Mani- | Mani- | Pacific) No.2 | tine | Aus- 
Louis) | Oity) | apolis) | apolis) peg) peg) Aires) toba | toba | White | Winter | Rosafe | tralian 
PAU Geese eee y ibsa¥f |) alse 1.55 1.52 1.58 1.45 1.46 | 1.78 eC | alates |) Isat) |) WaGZl |] tata: 
1.43 | 1.387 1.60 1.64 1.64 1.50 Wo@ye |] abet i Tote | abet |) aletsyé | abies |) ales} 
1.44 | 1.88 1.54 1.61 1.63 oats Wola ill abotsse |] aNGtS ) calciafes 1) aletaysy) Il) alse} | a8: 
1.46 | 1.37 1.49 1.48 ieou: 1.42 se? ih Te | TLR I ahasfs | TGS} abe B) | aate4! 
SED tae rns 1.43 | 1.32 | 1.44 1.34 1.54 iL seal IRSA: || sek || abe || abate fp These) bea hS | alate! 
1.45 | 1.32 1.43 1.35 1.50 1.30 1.44 | 1.77 mee | leas || Tey dle | abaGs: 
142 e129 1.36 1.26 1.42 1.28 sZP> || hoz) || ilesSs |) alee) |) ale | aleb || alo) 
1.40 | 1.29 1.34 | 1.22 1.48 WoPAs) A | aleedt) | hott) || ale) |) eabes palo | a cits: 
Octie es -nine 1.43 | 1.31 | 1.386 | 1.28 1.41 PS, ical | Thee | Lobe |) eSB) alaékeh | thay | bss 
IZ NF s|| says 1.33 lee 1.44 1.30 Woe | aes |) aba | Thee | cA |) Toa || etsy 
1.47 | 1.31 1.36 1.26 1.47 1.31 LA | le |) abeatS: | beat |) heft) |} al) || tstare' 
iota | ak apass 1.37 iL op 1.45. 1.26 Weel jh thats) tahoe ye th ake) eee | LD |) ae tasrs 
: Hb \| Gls icaeh | SGD 1.41 1.22 ToS) ho!) TAR |] TS |] Totes | AD |) louie 
INOW oro 1.43 | 1.28 Les Y4e||_ ale 1.40 ILeVail iloate: |] Tha, |) aloZyy |) aloes |] alo4s | ad) || ales 
PAZ 30 imo 1.30 1.42 eZ? WeeGh i aleval yf aleekes Wr abet Toe I hols | aloayss 
1.42 | 1.31 leas 1.30 1.49 1.26 Ser Bare lest! |) Geoo | coon || Leavy Bot 
1.42 | 1.34 1.34 | 1.28 1.50 1.28 ; 11,4) ws : 1.50 ae 


* United States prices are weekly averages of daily weighted prices for weeks ending Friday, compiled from Crops 


and Markets. 


Canadian prices are averages for weeks ending Saturday, compiled from Canadian Grain Statistics. 


Liver- 


pool and Argentine prices are Friday prices from International Crop Report and Agricultural Statistics, except Rosafé and 
No. 3 Manitoba at Liverpool which are for Tuesday of the same week and are from Broomhall’s Corn Trade News. 


TABLE X.—MOoNTHLY Prices oF DoMESTIC WHEAT IN EUROPE, FROM AuUGuST 1925* 
(U.S. dollars per bushel) 


Germany (Berlin) 


Month Great Britain France (Chartres) Italy (Milan) 

1925-26 1926-27 1927-28 1925-26 1926-27 1927-28 1925-26 1926-27 1927-28 

PANT eve: suc xeter ers ites: 1.76 1.63 1.62 1.61 1.75 1.88 1.85 leon 

SeDise eases. 1.48 1.46 ies |) al oay seit obi |) toe 2.03 173 

OC aches 1234: 1.48 ikaa¥/ 1.48 1.88 Meo 194: Pall ilerdid: 

INOW cette tersy =. 1.45 G2) Hos¥)) |] ioa¥/ 1.96 ssers 109: 2.20 eNO 

LDYZ ON Sane 1.60 1.55 eyetele 15338 1.78 ; rail Deol 

Paneer teens 1.60 1.55 1.39 1.88 Pro Mgt Dole 

ReDim na 1.54 1.54 1.42 1.81 2.16 Moll 

WIT Es sada so8e 1.51 12 1.39 1.70 2.14 Poalab 

ATU eee ieee « No S¥/ 1.50 1.40 1.82 2.20 2.02 

Maas scdts ayers Wade: Ile Byes j 1.39 1.91 2.19 2.16 

UU Caste eres S77 1.65 1.52 1.88 2.20 1.99 

UU Vieerenec cre cece 1.84 1.64 1.53 1.81 1.98 1.80 


1925-26 | 1926-27 | 1927-28 
Thoda} 1.75 ilodhey 
1.38 We 7/ 1.68 
1mey/ aie 1.62 
1.49 1.78 Be 
1.62 1.74 : 
1.61 ils 7A 

1.60 lo 

1.66 ave 

1.87 126 

e922 1.92 

n.q. 1.962 

n.d. n.d. 


* Data for Great Britain are averages of weekly average Gazette prices as given in the Economist; for France, averages 


of Saturday prices furnished directly by Federal Reserve Board; for Italy, 
in International Crop Report and Agricultural Statist 
und Statistik. All data are converted, for convenience, 


ics; for Germany, 


sources into U.S. money by monthly average exchange rates. ‘n.q.” signifies no quotation. 
¢ First half of May. 


« Three-week average. 


» Second half of Au 


gust. 


4 First half of June. 


averages of Friday prices of soft wheat as given 
monthly average prices as given in Wirtschaft 
from the domestic currency in which they are quoted in the above 
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TABLE XI.—APPROXIMATE DISPOSITION OF WHEAT SUPPLIES IN Four LEADING ExporTING COUNTRIES, 


1923-24 Tro 1927-28* 


(Million bushels) 


United States (July-June) 


Canada (August—July) 


ae 1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 || 1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 

Initiale sto CKkste sare ee eee oe 153 167 136 igi 138 29 41 26 35 48 
INGWACLO Derdian eee icici oe 797 864 676 831 872 474 262 411 410 444 

MOtalesup PlleSme estas ieee 950 | 1,031 812 942 | 1,010 503 303 437 445 492 
INCEREXDOLtES ss ptreee sia ee ene es 135 258 95 209 225 346 192 324 292 317 
Sccdmnceaquinementse a eriereas 79 84 83 85 90 39 39 40 39 41 
Consumed for food............. 477 479 492 492 502 42 42 42 44 44 
Unmerchantable and lost in 

CICANING Heian ee re eee ee ee 992 74 31 18 38 31 22 18 31 35 
FECsONELATINS s see ieee ceoas oe oe ae. 15 5 5 10 10 
Apparent error in crop estimate. leo o | — 27 19 Sie 
Stockseatven dae ee reac oe oe: 167 136 111 138 155 41 26 ais 48 45 

Total disappearance.......... 950 | 1,081 812 942 | 1,010 503 8038 437 445 492 

ie Argentina (August-—July) Australia (August—July) 
<i 1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 |} 1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 

InitialestocksSas see 56 63 57 67 61 42 38 36 30 41 
ING WaiChODienrie Mae tis cl tile Sneeoes 248 191 191 221 240 11s 165 115 161 115 

Total supplies................ 304 | 254 | 248 | 988 | 301 | 167 | 208 | 151 | 191 | 156 
INCIBEXDOLES ean hots cee canes 172 128 94 143 151 86 124 77 103 74 
Seed requirements............. Zak 23 25 24 25 10 11 ie 12 12 
Consumed for food............. 45 49 54 55 56 28 29 29 30 30 
Heedtand waster aacm. setae: 3 Dy 8 5 4 5 3 4 5 5 
Stock Stataen ditesti ons, ccc. ense oe 63 57 67 61 65 38 36 30 41 35 

Total disappearance.......... 304 254 248 288 301 167 203 151 191 156 


* Based so far as possible upon official estimates for the various items of supply and disposition. Estimates for 1927-28 


are preliminary. See text, pp. 125-27. 


in the disposition table, see notes in WuHEaT Stup1gs, IV, 61 f. 


For detailed explanation of our method of estimation and adjustment of items 


WHEAT STUDIES of the FOOD RESEARCH INSTITUTE 


Special studies (exclusive of review and survey numbers) in Volumes I-IV are listed below with 


prices. 


No. 


bo 


No. 
No. 
No. 
No. 
No. 


OmNS > 


No. 


Zi 
= 
CO NOR ww 


No. 


bo 


VOLUME I 


. Current Sources Concerning Wheat Supplies, Movements, and Prices: A Select List, with Com- 


ments. January 1925. $1.00 


. The Dispensability of a Wheat Surplus in the United States. March 1925. $1.00 

- Farm Costs of Wheat Production in the North American Spring-Wheat Belt. May 1925. $1.00 
. European Wheat Production as Affecting Import Requirements. June 1925. $0.50 

. Canada as a Producer and Exporter of Wheat. July 1925. $2.00 

. The Disposition of American Wheat Supplies: A Critical Appraisal of Statistical Procedures. 


August 1925. $1.00 


VOLUME II 


. A National Wheat-Growers’ Co-operative: Its Problems, Opportunities, and Limitations. Janu- 


ary 1926. $1.50 


. Protein Content: A Neglected Factor in Wheat Grades. February 1926. $0.50 
. Price Spreads and Shipment Costs in the Wheat Export Trade of Canada. March 1926. $1.00 
. Wheat Acreage and Production in the United States since 1866: A Revision of Official Esti- 


mates. June 1926. $1.00 


. The Decline in Per Capita Consumption of Flour in the United States. July 1926. $1.00 
. A Selected Bibliography of Publications, 1920-25, Relating to the World Wheat Situation. 


August 1926. $1.00 


VOLUME III 


. American Importation of Canadian Wheat. November 1926. $1.50 
. The McNary-Haugen Plan as Applied to Wheat: Operating Problems and Economic Conse- 


quences. February 1927. $1.00 


. The McNary-Haugen Plan as Applied to Wheat: Limitations Imposed by the Present Tariff. 


March 1927. $1.00 


. Comparative Levels of Wheat Prices in the United States and Canada. June 1927. $0.50 
. India as a Producer and Exporter of Wheat. July 1927. $2.00 
9. Reactions in Exporting and Importing Countries to Changes in Wheat Prices. August 1927. $0.50 


VOLUME IV 


. Statistics of American Wheat Milling and Flour Disposition since 1879. December 1927. $1.00 


RECENT CONTRIBUTIONS FROM THE FOOD RESEARCH INSTITUTE 


QO aa 
we wo 
OO NID 


ER 16. 
ER 17. 
ER 18. 
ER 19. 


(Reprints available free on request) 


. “Wheat Prices and Marketing Policies,” Holbrook Working. American Co-operation, 1926 
. Review of The Agricultural Problem in the United States, by National Industrial Conference 


Board, J. S. Davis. Journal of the American Statistical Association, March 1927 


. “Forecasting the Price of Wheat,’ Holbrook Working. Journal of Farm Economics, July 1927 
. “America’s Agricultural Position and Policy,” J. S. Davis. (Mimeographed) August 11, 1927 


“Physiological Phenomena at the Time of Flowering,” H. L. Van De Sande Bakhuyzen. Pro- 
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Total production of wheat in the United States, plus imports, varies 
greatly from year to year, as shown by the heavy solid line on this 
chart. Quantities of wheat used for seed (shown by the lowest curve on 
the chart), and for seed and milling, together (shown by the second 
curve), vary little from year to year. Adding the exports gives the total 
disappearance accounted for (the line of round dots), which sometimes 
exceeds the production plus imports, and sometimes falls far short of 
the latter. Adding or subtracting changes in stocks between the begin- 
ning and the end of each year gives the total disposition accounted for 
(the line of short dashes), which follows quite closely the curve of 
production plus imports, leaving in most years a small margin unac- 
counted for, which theoretically represents feed and waste. The surplus 
from a large crop is absorbed by increased consumption only to a neg- 
ligible extent; on the average, about half of such a surplus is exported 
and half absorbed in increases in stocks. 


STANFORD UNIVERSITY, CALIFORNIA 
February 1928 


WHEAT STUDIES 


OF THE 


FOOD RESEARCH INSTITUTE 


The central feature of the series is a periodic analysis of the world wheat situation, with 
special reference to the outlook for supplies, requirements, trade, and prices. Each volume 
includes a comprehensive review of the preceding crop year, and three surveys of current 
developments at intervals of about four months. These issues contain a careful selection of 
relevant statistical material, presented in detail in appendix tables for reference purposes, 
and in summary form in text tables and charts. 


Each volume also includes six special studies bearing on the interpretation of the wheat 
situation and outlook or upon important problems of national policy. Subjects of issues al- 
ready published are listed inside the back cover. 


The series is designed to serve the needs of all serious students of the wheat market, in 
business, government, and academic circles, by summarizing and interpreting basic facts and 
presenting current developments in due perspective. The special studies are written not 
merely for students of the wheat market, but as well for various groups of readers who are 
especially concerned with the fields discussed. 


Volumes I-III are now available, bound in red buckram, at $10.00 each. The ten issues of 
Volume IV will be published monthly from November 1927 to September 1928, except in 
April 1928. Ordinarily each issue will reach subscribers in North America early in the month 
designated. The subscription price for the volume, including a temporary binder, is $10.00. 
Individual issues may also be purchased separately. Orders, subscriptions, and other com- 
munications should be addressed to Foop RESEARCH INSTITUTE, STANFORD UNIVERSITY, CALIF. 


Entered as second-class matter February 11, 1925, at the post-office at Palo 
Alto, Stanford University Branch, California, under the Act of August 24, 1912. 
Published by Stanford University for the Food Research Institute. 


Copyright 1928, by the Board of Trustees of the Leland Stanford Junior University 


FOOD RESEARCH INSTITUTE 
STANFORD UNIVERSITY, CALIFORNIA 


DIRECTORS 


Car_L Lucas ALSBERG JOSEPH STANCLIFFE DAVIS 
ALONZO ENGLEBERT TAYLOR 


The Food Research Institute was established at Stanford 
University in 1921 jointly by the Carnegie Corporation of New 
York and the Trustees of Leland Stanford Junior University, for 
research in the production, distribution, and consumption of food. 


DISPOSITION OF AMERICAN WHEAT SINCE 1896 


WITH SPECIAL REFERENCE TO CHANGES 
IN YEAR-END STOCKS 


I. SUMMARY 


Tabulations of the disposition of Ameri- 
can wheat supplies over a period of years 
are of interest from at least three different 
points of view. First, they provide a record 
of the course of production, consumption, 
exports, and the other elements of disposi- 
tion, satisfying the common desire to know 
what changes have taken place in these 
series over a period of years. Secondly, 
they furnish a basis for judgments, which 
must be formed anew each year, of the 
probable disposition of 


The most significant result of this com- 
pilation and analysis is the demonstration 
that changes from year to year in the quan- 
tity of old wheat carried into the new 
crop year are much more important than 
has generally been realized. It now appears 
that the actual changes in year-end stocks 
over most of the last 30 years have been 
nearly twice as great as has been indicated 
by the existing statistics. In their relation 
to the supply and demand situation these 

changes in year-end 
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revealing the points at 

which current statistics are most in need of 
improvement, and in avoiding or removing 
mistaken interpretations of the data. 

We undertake here to bring together the 
best existing data on supplies and disposi- 
tion of wheat in the United States by crop 
years beginning with 1896-97, providing a 
more complete and accurate record than 
has previously been available, and to point 
out some of the more important conclu- 
sions suggested by a study of the data. The 
tabulation of supplies and disposition here 
presented differs most notably from those 
previously in use in employing our recent 
independent estimates of wheat ground in 
the United States by crop years and im- 
proved data on year-end stocks of wheat, 
including estimates of stocks not covered 
by the existing statistics. 


Wuear Srupies, Vol. IV, No. 4, February 1928. 


31 years there have been 
20 in which stocks have been reduced and 
in 4 out of the 20 the reduction in stocks 
has amounted to over 50 million bushels. 
The absorption of wheat by increasing total 
stocks has run as high as 110 million 
bushels in one year of the last 31; and in 
the 11 years in which stocks were increased, 
the increase has 7 times exceeded 50 mil- 
lion bushels. 

The importance of changes in stocks be- 
comes clearer when viewed in its relation 
to the general supply and demand situation 
under varying conditions. Chart 1 (p. 136) 
presents the facts graphically. The wheat 
crop of the United States varies widely from 
year to year; the difference between crops 
of successive years has amounted to as much 
as 389 million bushels, and has exceeded 
80 million bushels 16 times in the last 31 
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years. The quantity of wheat used for food 
in the United States, however, is practically 
unaffected by the supply and price situa- 
tion. Seed requirements vary little from 
year to year, and though little is known of 
the variation in feed and waste, the changes 
from year to year can seldom exceed 20 or 
30 million bushels. The variation in size of 
the crops must be absorbed almost entirely 
by variation in net exports and by reducing 
or increasing year-end stocks. 

The important part played by exports in 
this respect is well known. It now appears, 
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ment of supplies to demand. Export de- 
mand is sometimes weak in years of large 
United States crops or strong when crops 
are short. Then in years of large crops and 
weak foreign demand the excessive sup- 
plies are absorbed entirely by increasing 
stocks as in 1905-6 and 1915-16, while the 
difficult situation of short domestic supplies 
and strong export demand is met by heavy 
reductions in stocks, as in 1907-8 and 
1916-17. 

The foregoing conclusions are based upon 
existing statistics of wheat stocks, supple- 


CHART 1.—WHEAT SUPPLIES AND DISPOSITION IN THE UNITED STATES, 1896-97 To 1926—27* 
(Million bushels) 
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* Data from Appendix Table I. Total disappearance accounted for is obtained by adding together seed requirements, 


wheat milled, and exports. The total disposition accounted for is the disappearance plus increases in stocks between the 
beginning and the end of each year, or minus decreases in stocks. This calculated total closely parallels the supplies from 
production and imports, with usually a small margin unaccounted for. The quantities milled and used for seed change 
little from year to year. The variation in the crops is absorbed about one-half by changes in exports and one-half by 


changes in stocks. 


however, that changes in year-end stocks of 
wheat have played an equal part with va- 
riations in exports in absorbing the fluctu- 
ations in the crops. On the average the 
excess supplies from a large crop are ab- 
sorbed nearly one-half by increased exports 
and one-half by additions to stocks, while 
the deficient supplies from a short crop are 
met about one-half by increased imports 
and reduced exports and again one-half by 
drawing down stocks. Nor does this state- 
ment reveal the full significance of changes 
in year-end stocks of wheat in the adjust- 


mented by somewhat rough, but conserva- 
tive, estimates of the large element of stocks 
not covered by the earlier statistics. A com- 
plete and accurate record might well show 
changes in stocks playing an even more 
important part than is here indicated. In 
any case, it becomes clear that for an ac- 
curate judgment of the supply and demand 
situation in any year, the need for complete 
and accurate information on year-end 
stocks of wheat is nearly as great as the 
need for accurate statistics of production. 
This need has recently been recognized in 
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the United States, and the statistics of year- 
end stocks of wheat in this country seem 
now to have been rendered practically com- 
plete. For many countries, however, statis- 
tics of year-end stocks are almost entirely 
lacking. 

Recognition of the part played by the 
changes in wheat stocks in adjusting an- 
nual supplies to the demand raises many 
questions. With few exceptions the de- 
cision to increase or to decrease stocks is 
left wholly to the judgment of individuals 
acting independently. Is the judgment gen- 
erally good and are stocks wisely regulated 
or not? The level of stocks clearly depends 
to a large extent on the price situation and 
at the same time reacts strongly on wheat 
prices. But what, precisely, are the rela- 
tions of wheat prices to the level of year- 
end stocks? Are there important factors 
other than wheat prices which bear on the 
level of stocks, and through them on the 
prices of wheat? If so, what are their ef- 
fects? These are pressing problems, the 
existence of which has scarcely been recog- 
nized. The primary function of this study 
is to demonstrate the existence and the out- 
standing importance of these problems. To 
find the answers is a task for numerous 
further investigations. 

The principal further conclusions to 
which the study has led are two. First, it 
appears that there are important errors in 
the statistics of supplies and disposition of 
wheat in the United States for even the 
more recent years. It is not possible to de- 
termine with certainty the source of the 
errors, but in our opinion the larger ones 
are in the production estimates. The De- 
partment of Agriculture has greatly im- 
proved its methods of preparing these 
estimates, but with the radical changes in 
wheat acreage in recent years, the task of 
obtaining accurate acreage estimates has 
been very difficult. It may well be that 
something approaching an annual census 
of wheat acreage will be required to remove 
the danger of occasional serious errors. 

It appears also that there is need for more 
information on the amounts of wheat used 
for feed in the United States. Calculations 
of “feed and waste” obtained by deducting, 
from the statistics of supplies, the statistics 
and estimates for all the other items of 
disposition leave a balance subject to so 
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much error that it cannot be regarded as 
reflecting actual feed and waste with any 
accuracy whatsoever. The quantity of 
wheat used for feed is presumably subject 
to considerable variation, and it is impor- 
tant to have some basis for estimating this 
element in the disposition. Independent 
statistics on feed and waste would serve a 
useful purpose also in making it possible 
to draw up a complete balance sheet with 
independent estimates of each of the items 
of supply and of disposition; and thus the 
presence of important errors in any of the 
statistics involved would be revealed more 
quickly and accurately. 


Form oF DISPOSITION TABULATION 


In bringing together the statistics of sup- 
plies and disposition in the following pages, 
we have adopted a plan of organization 
differing somewhat from that usually em- 
ployed. Instead of starting with the statis- 
tics of stocks on hand at the beginning of 
the year, counted as part of the supplies, we 
leave stocks to be taken account of only at 
the end of the calculation, and then only in 
the form of changes in stocks. Total imports 
of wheat are added to the estimated pro- 
duction to obtain the apparent total supply 
of new wheat for the crop year. From this 
total are subtracted the several items of dis- 
appearance other than feed and waste, 
namely, the estimated requirements for 
seed, the estimates of total wheat ground, 
and the statistics of exports and other ship- 
ments out of the continental United States. 
From the remainder is deducted the amount 
of the increase in stocks between the be- 
ginning and the end of the year, if stocks 
were increased, or to it is added the amount 
of the decrease in stocks, if stocks were 
drawn down. The final figure thus obtained 
presumably represents feed and waste. 

This method necessarily leads to the 
same final figures as would be obtained 
from the same data using the more com- 
mon method in which stocks at the begin- 
ning of the year are included with supplies, 
and stocks at the end of the year are 
counted as one of the items of disposition. 
The more common method of calculation is 
undoubtedly simpler for most purposes, but 
when the attempt is made to follow it 
through the analysis of problems encoun- 
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tered in the following pages, it becomes 
much the more complicated and difficult of 
the two methods. The method here used 
has a further advantage in addition to its 
greater simplicity for present purposes: it 
emphasizes the one aspect of stocks which 
is important for a tabulation of disposition, 
namely, the changes in stocks between the 
beginning and the end of each crop year. 
If stocks stood at substantially the same 
levels at the close of each crop year, it 
would be quite immaterial whether stocks 
were included in the disposition tabulation 
or not. Only the changes in stocks are im- 
portant, and by framing the disposition 
tabulation so as to include these changes 
explicitly, their significance becomes more 
readily apparent. 


METHOD OF PROCEDURE 


A brief preliminary outline of the method 
of procedure employed in the study may be 
of aid in following the successive steps as 
presented in subsequent pages. We as- 
semble first the statistics of annual supplies 
and disappearance of wheat by crop years 
beginning with July 1, 1896,1 and set up a 
tabulation of disposition in which “feed 
and waste” is treated as the residual item, 
obtained by subtracting all the other items 
of disposition from the total supply. Study 
of the resulting figures, together with other 
data, leads to the conclusion that the 
changes in “feed and waste” as thus calcu- 
lated represent largely, not actual changes 
in feed and waste, but variations in the 
residual item consequent on the serious in- 
completeness of the statistics of changes in 
stocks used in the disposition tabulation. 
In short, changes in the apparent feed and 
waste represent chiefly changes in year-end 
stocks not covered by the statistics. 

The deficiency in the statistics of changes 
in stocks we next undertake to remedy by 


II. SUPPLIES AND 


As noted above, the present study makes 
use of a form of the disposition tabulation 


* This date is made the starting point of the investi- 
gation because it is the first for which we have an 
estimate of farm stocks of wheat seemingly compar- 
able with subsequent estimates. The first official esti- 
mate of year-end stocks on farms applies to July 1, 
1895, but appears to be on a somewhat different basis 
from subsequent estimates. 
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finding a basis for estimating the changes 
not recorded in the statistics. This requires 
first a close examination of the existing sta- 
tistics, a selection of the most useful series 
from among those available, and the com- 
pilation of two new series from the existing 
data. Then follows an analysis from which 
is derived a method of estimating the an- 
nual changes in stocks not covered by the 
statistics. The stocks omitted in the sta- 
tistics before 1925 belong to the class com- 
monly designated as “outside commercial” 
stocks. In the final presentation in Appendix 
Table I, changes in stocks are shown sepa- 
rately for the four classes: farm stocks, 
eastern terminal elevator stocks (at 18 prin- 
cipal points), Pacific Coast terminal stocks, 
and total outside commercial stocks. The 
data for the last class are our estimates of 
changes in all wheat stocks other than 
those included in the first three classes. 
Changes in flour stocks are not considered, 
since we are concerned here only with the 
balance of supplies and disposition of 
wheat as such. Appendix Table II shows 
the corresponding figures for total stocks 
in each of these classes on or about July 1 
of each year. 

The estimates of changes in stocks not 
covered by the earlier statistics complete 
the data necessary for the final revised tab- 
ulation of supplies and disposition, shown 
in Appendix Table I. The more important 
items of disposition are shown graphically 
in Chart 1 (p. 1386). “Feed and waste” re- 
mains the residual item in the final tabula- 
tion, the term being kept in quotation 
marks to emphasize the fact, discussed at 
some length, that it is little more than a 
convenient designation for a residual item 
which may be of little significance as an 
indication either of the average magnitude 
or of the year-to-year changes in the actual 
quantities fed to live stock, or wasted. 
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in which changes in year-end stocks of 
wheat are given directly as one of the items 
in the disposition, rather than indirectly 
through the inclusion of stocks at the be- 
ginning of the year and stocks at the end of 
the year. The items to be included in sup- 
plies are the production and the total (gen- 
eral) imports. The items to be included 
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in the disposition are (1) the exports, in- 
cluding shipments to possessions of the 
United States, and, during the war years, 
certain other shipments which were not in- 
cluded in the Department of Commerce 
figures; (2) wheat milled in the continental 
United States; (3) wheat used for seed; (4) 
feed, waste, and other miscellaneous forms 
of consumption; and (5) changes in stocks 
of wheat. 

The first four items of disposition as 
listed above may conveniently be classed 
under the general term of disappearance. 
They stand on a different footing from the 
fifth item, changes in stocks, since they 
represent a final disposition—a complete 
disappearance of the product, as wheat— 
while disposition in the form of increased 
stocks represents only a temporary dispo- 
sition. The total disposition in any indi- 
vidual year may be either larger or smaller 
than the total disappearance. The change 
in stocks is an item which may be either 
positive or negative. When stocks are in- 
creased between the beginning and the end 
of a crop year, the total disposition is 
greater than the total disappearance; when 
stocks are decreased, the total disappear- 
ance is greater than the total disposition. 

Statistics of stocks of wheat and of 
changes in stocks, for all except the most 
recent years, are very incomplete, as will 
presently be shown. Statistics on feed and 
waste and on the other miscellaneous forms 
of consumption which we include with feed 
and waste as the fourth item in the dispo- 
sition, are almost completely lacking. Sta- 
tistics of supplies and of all the other items 
of disposition, while not so accurate as 
might be wished, appear by comparison to 
approach perfection. For the present, the 
available statistics of supplies and the 
statistics for the several items of disap- 
pearance other than feed and waste may 
be taken as they stand. 

We accordingly bring these data together 
in the first seven columns of Appendix 
Table I, obtaining a statement for each crop 
year beginning with 1896-97 of the total 
supply (neglecting stocks of old wheat) and 
of the total disappearance, other than feed 
and waste. The data are shown graphically 
in Chart 2 (p. 140). 

A conspicuous and important fact 
brought out by the statistics and appearing 
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most clearly in the chart is that the domes- 
tic utilization of wheat in the United States, 
so far as it is reflected in these figures, does 
not change greatly from year to year. The 
changes in the disappearance arise chiefly 
from variations in the quantity of wheat 
exported. Indeed, even the relatively small 
changes in domestic utilization shown in 
this chart arise largely from changes in the 
quantity of wheat milled for export in the 
form of flour. 

In general, exports are large in years of 
large crops and small in years of small 
crops, but there are numerous exceptions. 
The correspondence between size of the 
crop and total exports is by no means close. 
Neither is there a close correspondence be- 
tween total supplies and total disappear- 
ance other than feed and waste, as shown 
respectively by the heavy solid line and the 
line of round dots in Chart 2. 

Imports, prior to 1915-16, were never suf- 
ficiently large to show on the chart, the 
maximum being slightly over 3 million 
bushels, recorded in 1904-5. Study of the 
figures, however, indicates that during this 
period, and indeed up to the end of the 
war, the volume of imports was closely re- 
lated to the size of the domestic crop, large 
imports occurring only in years of un- 
usually short crops. Since the war the 
larger fraction of the general imports has 
been entered for warehouse and subse- 
quently milled in bond. The imports for 
consumption, however, have run many 
times larger than before the war; and the 
volume of such imports has been more 
closely related to the quality of the crop 
than to its size, Canadian wheat being im- 
ported chiefly to make up deficiencies in 
domestic supplies of high protein wheat.’ 
The magnitude of the imports since 1915-16 
is shown in the chart by the margin be- 
tween the curve representing the domestic 
production and the curve showing the total 
supplies. 

The compilation of the statistics of sup- 
plies and disappearance for Appendix 
Table I has required consideration of a 


1See “Statistics of American Wheat Milling and 
Flour Disposition since 1879,” WuHeatr Srupies, De- 
cember 1927, IV, No. 2. 

*This question has been discussed at length in 
“American Importation of Canadian Wheat,” WHEAT 
Srupies, November 1926, III, No. 1. 
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number of problems that should be men- 
tioned for the benefit of those who study 
statistics of supplies and disposition crit- 
ically. It is by no means easy to get to- 
gether an entirely satisfactory and consist- 
ent series of such statistics over an extended 
period of years. When the statistics are to 
be analyzed closely, as in some of the fol- 
lowing sections of this study, it is essential 
that they be as accurate and consistent as 
possible. 
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portant. In compiling the statistics of sup- 
plies, we have used the Food Research In- 
stitute figures for the years 1896-1910 
inclusive and the latest official figures for 
subsequent years. 

Statistics of imports of foreign wheat are 
available from the figures of the Bureau of 
Foreign and Domestic Commerce. It is most 
convenient and satisfactory, as a rule, to 
use the figures for “general imports” which 
presumably cover all wheat . imported, 


Cuart 2.—SUPPLIES AND DISAPPEARANCE OF WHEAT IN THE UNITED StaTES, 1896-97 To 1926—27* 
(Million bushels) 


1200 1200 
OOO ‘ 1000 
PRODUCTION 
PLUS IMPORTS INAS 
‘ : f eS 800 
800 \ é j EXPORTS"*, |» 
ie eu OF WHEAT °% 
ea aaa 400 
5 SEED REQUIREMENTS aoe 
1896 1900 1905 1910 1915 1920 1925 
“97 -Ol -06 etal 16 2) -26 


* Data from Appendix Table I. Prior to 1915-16 wheat imports were too small to show on the chart, but for subsequent 
years are reflected in the varying margin between the line of short dashes, representing production, and the heavy solid 
line representing the total supplies from production plus imports. Domestic utilization for seed and milling reflects little 
influence from the size of the crop. Even exports do not vary closely with the size of the crop. The variations in the 
margin between the total of these three items of disappearance (represented by the dotted line) and the total supply are 


taken up chiefly by increasing or decreasing year-end stocks. 


The best available statistics of annual 
production from 1911 to date are the offi- 
cial estimates of the United States Depart- 
ment of Agriculture, as most recently re- 
vised. For years prior to 1911 there are 
available, in addition to the official esti- 
mates, the revised estimates of the Food 
Research Institute.t For the period 1902-10 
the Food Research Institute estimates differ 
very little from the revised Department of 
Agriculture figures first published in 1918, 
but for earlier years the differences are im- 


*Published in Wear Srupies, June 1926, II, 260- 
61; see also pp. 237-39 and 256-58. 


whether for domestic consumption, for re- 
export, or for grinding (in bond) into flour 
destined for export. 

The statistics of general imports, prior to 
the last few years at least, appear to be not 
entirely complete. This fact appears clearly 
from a calculation of the annual excess of 
the general imports over the imports for 
consumption and the re-exports. The data 
are shown in Table 1. The general imports 
should always exceed the imports for con- 
sumption by an amount equal to the quan- 
tity imported and milled for export as flour, 
except as the balance is affected by changes 
in stocks of wheat in bonded warehouses. 


SUPPLIES AND DISAPPEARANCE 


Yet negative balances are common prior to 
1921, and several of the negative balances 


TABLE 1.—SrTaTisTIcS RELATING TO UNITED STATES 
Imports OF WHEAT, 1896-1926* 


(Thousand bushels) 


Imports | Excess of 
Year General | Reexports| for con- general 
imports sumption | imports¢ 
July-—June 

SIGS USO eeteeere 1,584 1,496 5 | + 33 
Neel GOS cre ects 2,047 1,874 10 }-- 168 
TSOS=VSOO Wee ete 1,871 1,980 6 |— 65 
WSOam| OOk ae ater 317 297 aie 16 
ITM US one aan 600 596 5 |— 1 
INE soonee 119 45 31 | + 43 
1902190 Seer s 1,077 1,258 |= 188 
103s) O04 ements | éf 6 6 |— 5 
HN O04 TSO Scere 3,103 570 2,247 |+ 286 
190521906 Gases: « 58 33 123 |— 98 
190G 1 90 Gea wae 375 597 19 |— 241 
TOOT ISOS Se eee 342 808 382 | + 2s 
AGOSAIOG RS cats 41 4 300 —— i 
HOOSA1ST OS eae ass | 164 137 36 | — 9 
ial aia boo spc 509 1 509 | + 1 
OU tO: 2eeee eer 2,699 lt 2,684 | + 14 
ID SIMs aa tee 798 79 690: | + 29 
a RS) bea MS) era es 1,979 746 1510388) 195 
NOAA O eee ers 426 181 271 | — 26 
HONS OG e raee eas 5,708 575 4,291 |+ 837 
OUGHT ONE coer ci | 24,139 54 22,879 |-+- 1,206 
NSU EAGIS sere cetera: | 28,177 1,054 28,166 | — 1,048 

Jan.—Dec. 
TOUS Te cms ase s | 17,0386 1,552 17,026 |— 1.542 
Oe as opeeoc| 7,911 95 7,924 |— 108 
MUA esehrva'y ins sess), 202009 41 35,809 | — 41 
OD einer sree | 23,286 741 21,707 |+ 888 
O22 eee ee ec | 22,642 52 10,560 | +12,030 
OO Bireerte hentia arte 19,502 96 8,930 | +10,476 
NA To eaters 15,534 30 6,895 | + 8,609 
1G AES Wibes nea eoiae 13,901 ON, 1,308 | +12,381 
ODOM peters dhs aho.s 14,143 184 451° | +13,508 


* Data from Monthly Summary of Foreign Commerce of 
the United States and Foreign Commerce and Navigation of 
the United States. 

@ Excess over the sum of imports for consumption and 
re-exports; theoretically representing cllanges in warehouse 
stocks and withdrawals for milling in bond (see text, 
p. 140). Withdrawals for milling in bond are available for 
the last few fiscal years, as follows in thousand bushels: 


1921-22 ........ 6,173 1924-25 ........ 5,813 
1922-23 ........ 9,281 1925-26 ........ 13,470 
1923-24 ........ 13,905 1926-27 ........ 13,172 


>In Foreign Commerce and Navigation for 1926, p. 435, 
imports for consumption are shown in two classes: for 
grinding in bond and export,” 15,429,102 bushels ; other, 
451,029 bushels. Wheat imported for grinding in bond and 
export has not previously been counted in the imports for 
consumption and is therefore excluded here. 


are too large to be accounted for on the 
ground of a reduction in wheat stocks in 
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bonded warehouses. These discrepancies 
can scarcely be due to overstatement in the 
figures for either the imports for consump- 
tion or the re-exports; it seems much more 
probable that they arise from understate- 
ments in the figures for general imports. 

The statistics for each year since 1921 
show a large balance of general imports 
over the sum of imports for consumption 
and re-exports. These balances may be 
checked against the statistics of withdraw- 
als for milling in bond. Though the check 
is somewhat rough owing to the fact that 
the one set of figures applies to calendar 
years, the other to crop years, there is no 
evidence of discrepancies since 1922 at 
least. 

Such defects as may exist in the import 
statistics are of small importance since 
total annual imports were so small prior to 
1915 that the disposition tabulation would 
not be affected appreciably even though it 
were shown that total imports were twice 
as large as the statistics indicate. To mini- 
mize the possible understatement of im- 
ports, however, we have calculated for each 
year the sum of the imports for consump- 
tion plus the re-exports, and in Appendix 
Table I this sum has been used in place of 
the general imports figure wherever it is the 
larger. 

For statistics of exports and shipments to 
possessions it is necessary to take the De- 
partment of Commerce figures as they stand. 
Some students of export statistics have held 
the view that the earlier United States sta- 
tistics of exports, at least, are by no means 
complete, but we know of no specific evi- 
dence of incompleteness in the statistics of 
wheat exports, and there appears in any 
case to be no way of materially improving 
upon the existing figures. Since the import 
statistics employed are the “general im- 
ports,” the statistics of exports of both for- 
eign and domestic wheat must be em- 
ployed. Foodstuffs shipped to the various 
relief organizations during the war and to 
the American Expeditionary Forces were 
not included in the Department of Com- 
merce exports. The flour shipments thus 
omitted in the export statistics aggregated 
over 6 million barrels, but the reported 
wheat shipments were insignificant, amount- 
ing to only 6,150 bushels. 

The estimates of wheat milled, for this 
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tabulation, are those of the Food Research 
Institute,t and are believed to be accurate 
to within 2 or 3 per cent at least. 

The data on wheat used for seed, begin- 
ning with 1900, are either the official esti- 
mates, which are obtained by allowing 1.38 
bushels per acre of winter wheat sown and 
spring wheat harvested, or have been cal- 
culated directly by us on this basis. For the 
years 1900 to 1910 our revised acreage fig- 
ures have been used as the basis for the 
calculation, separating the revised totals 
into winter and spring wheat in the pro- 
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portion indicated by the Department of 
Agriculture’s most recent estimates and ac- 
cepting the Department’s estimates of per- 
centage abandonment of winter wheat to 
arrive at the winter-wheat acreage sown. 
For the years prior to 1900, in the absence 
of estimates of abandonment of winter 
wheat, the calculation has been made on 
the basis of our revised estimates of acre- 
age harvested, allowing for the average 
abandonment of winter-wheat acreage by 
using a figure of 1.48 bushels of seed per 
acre harvested. 


Ill. A TRIAL BALANCE: 


The total disposition of wheat in each 
year, taking due account of changes in year- 
end stocks, must necessarily equal the total 
supplies for the year. The disposition table 
for each year may be viewed as an ac- 
counting statement in which the supplies of 
new wheat stand in the place of receipts in 
a financial account, disappearance stands 
in the place of expenditures, and changes 
in stocks, in the place of “profit and loss.” 
In practice, an accurate balance is not ex- 
pected in the disposition tabulation, but a 
study of the discrepancies yields valuable 
information on the nature and magnitude 
of the errors in the statistics of supplies and 
disposition. Taken with other facts, we are 
able to obtain from it, indeed, a basis for 
supplementing the existing data where they 
are most defective. 


DISPOSITION STATISTICS 


The statistics discussed in the previous 
section furnish all the data necessary for 
the supply side of a tabulation of supplies 
and disposition. The statistics of disap- 
pearance there presented omit two ele- 


+Published in WueEat Stupres, December 1927, IV, 
No. 2. 


* Wheat and Rye Statistics (U.S. Department of 
Agriculture Statistical Bulletin 12), January 1926, 
Table 43. 


5’ We know of no statistics of wheat stocks omitted 
in this compilation; in fact, it includes some duplica- 
tion of statistics and a considerable quantity of flour 
counted as wheat. These defects are minor, however, 
and of no importance for present purposes since it 
will shortly be demonstrated that the totals, despite 
certain duplications, fall far short of equaling the 
actual total stocks of wheat. 


* Agriculture Yearbook, 1923, p. 660. 


ments involved in the disposition: feed and 
waste (a further item in the disappearance) 
and changes in stocks. 

For statistics of changes in year-end 
stocks we may take the statistics of stocks 
compiled by the United States Department 
of Agriculture two years ago,? brought 
down to date on a comparable basis. This 
seems to represent the most comprehensive 
statement available.* 

Nothing is to be gained by including esti- 
mates of feed and waste in the disposition 
totals. No strictly independent official esti- 
mate of feed and waste has ever been made 
for the United States, so far as we are 
aware. The only approach to an official es- 
timate of feed and waste are the estimates, 
prepared in 1923, of the percentage of the 
crop “usually” fed in the county where 
grown and the percentage to be fed in that 
year.* Other estimates are on varying bases 
and none can be regarded as more than a 
rough approximation. In this situation it 
is better to leave estimates of feed and 
waste out of the disposition totals entirely, 
and to make a corresponding change in the 
interpretation of discrepancies between the 
supply totals and the disposition totals. 
With feed and waste omitted from the dis- 
position totals, it is to be expected that sup- 
plies should always be in excess of the 
disposition, as tabulated, by the amount of 
the feed and waste. The excess of supplies 
over disposition may be tentatively termed 
“feed and waste,” keeping the words in 
quotation marks. The test of the accuracy 
and completeness of the statistics in the 
tabulation of supplies and disposition will 


A TRIAL BALANCE 


then be found in the reasonableness or un- 
reasonableness of the calculated “feed and 
waste” item. 


“FEED AND WASTE” 


Proceeding with the calculations sug- 
gested above, we may set down in the first 
column of Table 2 the total new supply of 
wheat for each year. In the second col- 
umn is shown the total of the several items 
of disappearance previously discussed, and 
in the fourth column, the disappearance, 
other than feed and waste, plus (or minus) 
the changes in stocks shown by the statis- 
tics included in the Department of Agricul- 
ture compilation. This total, intended to 
include all the elements of disposition ex- 
cept feed and waste, is designated as “dis- 
position, less feed and waste.” Subtracting 
the fourth column from the first leaves a 
balance which should accurately represent 
feed and waste, provided the statistics em- 
ployed in the calculation are complete and 
accurate. The uncertain significance of the 
figures, however, may be emphasized by 
keeping the term “feed and waste” in quo- 
tation marks. 

Casual examination of the figures for 
“feed and waste” thus obtained reveals the 
presence of errors from some source. For 
three years the “feed and waste” is less 
than nothing. In five other years the figures 
are below 20 million bushels, while in 
eleven years they exceed 60 million bushels. 
The wide range in the figures is further- 
more not the result of any marked upward 
or downward trend, for high and low 
figures are scattered irregularly through- 
out the series. 

One explanation of the wide variation 
in the calculated feed and waste is sug- 
gested by a comparison of these figures 
with the statistics of changes in stocks. The 
relationship between the two sets of figures 
is most clearly apparent when the data are 
shown graphically, as in Chart 3 (p. 144). 
The dotted line connecting the circles, 
representing changes in stocks, is about as 
often below the zero line as above, since 
increases and decreases in stocks alternate 
with considerable regularity. The solid 
line connecting the dots, representing the 
calculated feed and waste, is usually above 
the zero line—barring errors and omissions 
in the data, it should remain always above. 
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Apart from the differences in position on 
the chart, however, the two lines show a 
striking similarity. The calculated “feed 
and waste” is quite uniformly high in years 


TABLE 2.—PRELIMINARY TABULATION OF SUPPLIES 
AND DISPOSITION OF WHEAT IN THE UNITED 
STATES, 1896-97 To 1925-26 


(Million bushels) 


Disap- 
pearance} Change | Disposi- 
Year otwer in tou less Feed 
July-v une Supplies¢|than teed] statistics| feed and and 
and ° waste’ | waste’’4 
Waste* | stocks? 
1896-1897..... 614.1} 608.5 |— 67.7| 540.8 | + 73.3 
LOGiplOU Omer 63/.U} 695.6 |— 21.2) 6/4.4 | 4+ 12.6 
1SYo-L5YY..... 533-0} (US-/ | + YY.5) BUS-U | + Zo-d 
SG SELIUU eaters 602.0} 619.3 |+ 6-b] 680.9 |— 3.4 
Da ls ee 639.2] 720.9 |— 52.9) 668.0 | — 28.8 
9ul-L9uz..... 829.u} (40.9 |+ 3.4) (44.3 | + 84.7 
L9UZ-LYUd.. 2. 1389-2] (15-6 |— 21.v} 644.6 | + 44.6 
1Yuds-19u4..... 63L-0} 68d-U |— Y.«} 629-3 | 4+ 56-2 
lyu4-ly¥ud..... 0d4-1} 56/.6 |— 16.d] d0U.8 | + 33-3 
1905-1906..... 727.4) 617.4 | + 46.4) 663.8 | + 63.6 
19u6-19u/..... 160-8} 66/.2 | + 380-1} 69/.3 | + 63.0 
UME Wes ga5< 63/.1} 686.3 |— 65.3} 621.0.|+ 16.1 
LIUSETIOUG rere 604.5) 63/.3 |-— 23.d) 6138.5 |-+ 41.0 
1909-1910... 712.9] 624.3 |-+ 45.2) 669.5 |+ 43.4 
IOAN ose 660.4; 610.4 |+ 7.6) 618.0 |-+ 42.4 
LOST ieee 624.0} 625.4 | — 15.2) 610.2 |+ 18.8 
IMIPA MBs 066 731.1) 689.9 | + 12.4) 702.38 | + 28.8 
OWS SONA. 765.4) 701-5 |— 18.1) 688.4 |+ 77.0 
IAG MSs j6 891.5} 903.8 |— 24.1) 879.7 | + 11.8 
IR ANS aye e 1,031.5) 809.5 | +118.5} 923.0 | +108.5 
NGG STG directs 660.5} 774.6 |—117.7| 656.9 |}+ 3.6 
elo ereteere 665.9} 656.0 | — 24.0} 682.0 | + 33.9 
TOUS STO) Oat. 932.6] 829.3 |-+ 20.3) 849.6 |+ 83.0 
IGIGANE AG es oc 972.8) 819.5 | + 60.4) 879.9 | + 92.9 
TOZ0 S19 Zier 884.0) 848.3 | — 16.4) 826.9 | 4 57.1 
ODN OD Zeer 829.4) 842.5 | — 12.4) 830.1 |— 0.7 
PPA Bon aoc 885.6) 785.8 | + 21.0} 806.8 | + 78.8 
NZS 24a 824.7) 717.6 |+ 3.8 721.4 | +103-3 
W924 OZ eee 870.6; 826.4 |— 19.8) 806.6 |-+ 64.0 
gl O2 rete 692.0} 688.2 | — 28.5} 664.7 | + 27.3 


«Data from Appendix Table I. 

> Calculated from statistics of stocks shown in Wheat 
and Rye Statistics (U.S. Department of Agriculture Statisti- 
cal Builetin No. 12), January 1926, Table 43, and compa- 
rable statistics for years since 1924. 

¢ Column 2, plus column 3. 

@Column 1, minus column 4. 


in which stocks increased and low in years 
in which stocks decreased. 

The tendency for the calculated “feed 
and waste” to be high or low according as 
stocks are increased or decreased suggests 
that the calculations are in error from an 
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incomplete statement of the changes in 
stocks. If stocks are increased by 100 mil- 
lion bushels between the beginning and the 
end of a crop year, but only 60 million 
bushels of this increase appears in the sta- 
tistics of stocks, the calculated disposition 
is 40 million bushels smaller than it should 
be. When this incomplete disposition figure 
is subtracted from the total supply there 
remains an item for apparent feed and 
waste that is 40 million bushels too large. 


Cuart 3.—CHANGES IN STATISTICS OF YEAR-END 
STocKS AND PRELIMINARY CALCULATION OF 
“FEED AND WASTE,” 1896-97 To 1925—26* 


(Million bushels) 


150 150 
100 as 100 
“FEED & WASTE” i 
, | !\ fi oJ [\ i I 50 
“WALL SVAN? NV 
fo) © O fe 2 , . ‘e Oo 
Veives)\jilmec es Sie 
0) -50 
50 3 5 
-100 -100 
-150 -150 
1896 1900 1905 1910 1915 1920 i925 
“97 -Oi -06 =i -16 = aaih -26 


*Data from Table 2 (p. 143). The wide variations in the 
calculated ‘‘feed and waste,”? corresponding closely with 
changes in the statistics of year-end stocks, demonstrate the 
incompleteness of the stocks statistics. When, for example, 
supplies are large, and year-end stocks are increased by 100 
million bushels, then if only 60 million bushels of the in- 
crease appear in the statistics, the other 40 million bushels 
appear as an addition to “feed and waste’? (the residual 
item in the tabulation of disposition). 


Similarly, in years in which stocks are de- 
creased more than the statistics indicate, 
the calculated “feed and waste” must be 
correspondingly too small. 

The suspicion that the statistics of changes 
in stocks used in the foregoing computation 
are seriously incomplete, as suggested by 
the character of the variations in the calcu- 
lated “feed and waste,” might have been 
difficult to support a few years ago. It might 
be argued, for example, that actual feed 
and waste tends to be high in the years in 
which stocks are increased and low in years 
in which stocks are decreased. On this hy- 
pothesis, the variations in the calculated 
“feed and waste” shown in Table 2 and 
Chart 3 would be taken as indicative of real 
changes in feed and waste rather than as 
evidence of defects in the data on changes 
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in stocks. This hypothesis is open to serious 
question on two grounds. First, it appears 
very doubtful whether actual feed and 
waste can vary as much as is indicated if 
these figures be taken as roughly indicative 
of the variations. In the absence of any 
direct information on variations in feed 
and waste, however, there is room for dif- 
ference of opinion on this point. A clearer 
objection appears when the individual va- 
riations are studied in connection with the 
conditions existing in each year. The varia- 
tions fail to conform at all uniformly with 
variations in price, with variations in qual- 
ity of the crop, or, so far as we have been 
able to discover, with variations in any of 
the other influences commonly believed to 
affect the actual volume of feed and waste. 


NEGLECTED STOCKS 


Fortunately, it is not now necessary to 
pursue such an inconclusive line of argu- 
ment to demonstrate the incompleteness of 
the statistics of wheat stocks used in the 
calculation in Table 2. Vigorous efforts 
on the part of the United States Depart- 
ments of Agriculture and of Commerce to 
obtain complete statistics have brought to 
light surprising totals of stocks in excess 
of those covered by previous compilations. 
Most important has been the collection of 
statistics of mill stocks by the Department 
of Commerce, showing totals on June 30 
ranging from 26 to 46 million bushels! in 
the past three years. , 

Of considerable importance also are the 
larger figures for terminal and interior ele- 
vator stocks shown by the recent figures of 
the Department of Agriculture. The most 
comprehensive figures previously obtain- 
able were those given by combining Brad- 
street’s visible supply statement and the 
Department of Agriculture estimate for 
country mills and elevators. The Depart- 
ment of Agriculture now publishes a state- 
ment of “commercial grain stocks in store 
in principal United States markets,” which 
showed 4 million bushels more wheat on 
July 2, 1927, than appeared in the Brad- 
street visible. 


* Omitting stocks held by mills in country elevators 
and in public terminal elevators, presumably included 
also in other statistics of stocks. 


A TRIAL 


Intended to supplement this statement of 
stocks in principal markets, without dupli- 
cation, is the new estimate of stocks in “in- 
terior mills and elevators.” Revising the 
estimate for July 1, 1926, to the new basis, 
the Department raised the former figures 
by 24 per cent. 

The magnitude of the stocks “discovered” 
in the recent more complete compilation is 
strikingly demonstrated by a comparison 
of the total for July 1, 1927, in the three 
major classes, as shown by a compilation 
of the present data, with the total shown 
by a compilation of data from sources 
which were the most comprehensive. avail- 
able prior to 1925. The sections of the 
upper horizontal bar in Chart 4 represent 


Cuart 4.—WHEAT Stocks aBpouTt Juty 1, 1927, on 
Two BASES OF COMPILATION* 


(Million bushels) 


INTERIOR 
MILL & ELEV 


CITY MILL 


te} 20 40 


120 


140 


* The upper bar represents the total stocks of wheat in 
the United States on or about July 1, 1927, as shown by the 
best statistics now available; the lower bar represents the 
total stocks for the same date, as shown by statistics from 
the sources that were the most complete available prior to 
1925. See text, pp. 144-45. 


the total stocks in the various positions 
about July 1, 1927, as shown by the best 
figures now available. The data are drawn 
respectively from the Department of Agri- 
culture estimate of farm stocks, the De- 
partment of Agriculture statement of “com- 
mercial stocks in principal markets,” the 
Department of Agriculture estimate of in- 
terior mill and elevator stocks, and the 
Department of Commerce report of stocks 
held by mills either in their own elevators, 
in other private elevators, or in transit. 
The lower bar represents the showing 
that would have been made for the same 
date using data from sources that were the 
most comprehensive available prior to 1925. 
The same figure is used for farm stocks as 
for the upper bar; the terminal stocks are 
represented by Bradstreet’s statement of 
visible supplies; and the interior mill and 
elevator stocks are represented by the offi- 
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cial estimate for 1927 reduced by 19 per 
cent, which is the amount that the original 
estimate for July 1, 1926, fell below the re- 
vised estimate for the same date when it 
was placed on the new basis. Prior to 1925 
no figures were available on city mill 
stocks, which are, therefore, omitted from 
the lower bar. 


FURTHER STEPS 


Since the recent compilations of wheat 
stocks statistics clearly demonstrate the in- 
completeness of the earlier figures, we may 
turn to another aspect of the situation. The 
fact that “feed and waste,” as calculated 
above (p. 143), appears large in years in 
which stocks are increased and small in 
years in which stocks are reduced, indicates 
not only that the “feed and waste” item is 
affected by changes in stocks not recorded 
in the statistics, but also that these unre- 
corded stocks must move fairly closely with 
the recorded stocks. This being the case, 
it should be possible to employ the existing 
statistics as a basis for estimating the ap- 
proximate changes that have taken place in 
stocks not included in the statistics. 

The possibility is worth testing. If the 
changes in unrecorded stocks can be esti- 
mated with fair accuracy, a considerably 
more complete and trustworthy picture will 
be obtained of the actual disposition of 
American wheat supplies since 1896. 

To lay the basis for these proposed esti- 
mates of changes in stocks not covered by 
the statistics, some further investigation is 
necessary. First, it is wise to make certain 
of the reliability and consistency of the 
available statistics of stocks and to obtain 
the data separately for stocks in different 
classes of positions. Study of the degree of 
correspondence, in direction and amount, 
between changes in stocks in different posi- 
tions over the period under consideration 
will give some indication of the probable 
degree of correspondence between changes 
in any one or more of the statistical series 
and the changes in stocks not covered by 
the statistics. The next two sections are 
accordingly devoted to a critical examina- 
tion of the available data on year-end 
stocks, a compilation of statistics for fur- 
ther use, and a study of similarities of 
movement of stocks in different positions. 


146 


DISPOSITION OF AMERICAN WHEAT SINCE 1896 


IV. STATISTICS OF CHANGES IN YEAR-END STOCKS 


AVAILABLE SOURCES 


To provide a basis for the further study 
of changes in year-end stocks, it is neces- 
sary to review briefly the more important 
statistics available.1 These may be consid- 
ered, for the present, under the headings 
suggested by the common division of 
stocks into visible supply, outside commer- 
cial stocks, and farm stocks. 

The visible supply statements currently 
published are those compiled by the New 
York Produce Exchange, by the Secretary 
of the Chicago Board of Trade, by Brad- 
street’s, and by the United States Depart- 
ment of Agriculture. The New York Prod- 
uce Exchange statement of visible supplies 
antedated by several years any of the other 
statements of which we have record. Sub- 
sequently the Secretary of the Chicago 
Board of Trade began the collection of 
visible supply statistics, including supplies 
in Minneapolis and St. Paul, not covered in 
the New York statement, and Bradstreet’s 
instituted a_ still more comprehensive 
weekly statement of stocks, with the result 
that the New York statement gradually 
fell into disuse. Though still published, it 
is not widely quoted. 

The Chicago Board of Trade statement 
of visible supply has been prepared weekly 
since February 16, 1884,? and is now pub- 
lished in detail, usually on Monday, in the 
Chicago Daily Trade Bulletin, showing the 
stocks at each point of accumulation on the 
previous Saturday. The number of points 
is now 25, counting “on lakes” and “on 
canals” as points. The Bradstreet state- 
ment of visible supply has been compiled 
weekly since September 1, 1890, and is pub- 
lished on Saturday of each week in Brad- 
street’s, showing the stocks at each point of 


*Cf. also the discussion of the statistics of wheat 
and flour stocks in Wueat Srupies, August 1925, I, 
293-98. The description of the statistics in the fol- 
lowing pages is written with a different purpose than 
the discussion in our earlier study, and while pre- 
senting additional information on some points, omits 
discussion of other points which may be of interest 
although not important for the purpose of this study. 

? Daily Commercial Bulletin (Chicago), February 
19, 1884. 


°The scope of the reports is described in some de- 
tail in the Agriculture Yearbook, 1926, p. 766. 


accumulation on the previous Saturday. 
The Bradstreet compilation has included 
from the beginning stocks at all the points 
covered in the Chicago statement and also 
stocks at a considerable number of addi- 
tional points, bringing the total at the pres- 
ent time (January 1928) to 51, including 
three points west of the Rocky Mountains. 
The United States Department of Agricul- 
ture statement has appeared weekly on 
Mondays since August 1926, and gives 
stocks for the previous Saturday. The fig- 
ures are not published by points, but totals 
are given separately for domestic grain and 
for Canadian grain in store in bond in 
United States markets. Stocks of domestic 
grains are given separately for three classes 
of points: Atlantic and Gulf ports, in- 
terior and lake ports, and Pacific ports. 
The totals shown run appreciably larger 
than those shown by either the Chicago 
statement or the Bradstreet’s statement, 
chiefly because of the inclusion of reports 
from a considerable number of elevators 
not reporting for the other statements.? The 
points covered are said to number about 42, 
17 more than are covered in the Chicago 
statement, but 9 less than covered in the 
Bradstreet’s statement. 

All of the visible supply series, with the 
possible exception of the short series of the 
United States Department of Agriculture, 
have been somewhat changed in signifi- 
cance on several occasions by revisions of 
the list of points included. Each of the 
visible supply statements represents prin- 
cipally stocks in public elevators at the 
points covered. Wheat afloat on the lakes 
and at ports and on rivers and canals is 
also included. Wheat in mills and mill ele- 
vators and wheat in private elevators, with 
some exceptions, is not included, nor are 
quantities in transit by rail. 

For stocks of wheat in second hands out- 
side the visible supply—the so-called 
“outside commercial” stocks—the most 
complete figures, prior to 1925, are the esti- 
mates prepared by the United States De- 
partment of Agriculture for stocks in 
country mills and elevators. The Depart- 
ment published its first estimate of July 1 
stocks in country mills and elevators in 
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1919. In the summer of 1927 the Depart- 
ment revised the basis for these estimates 
and issued a new estimate for July 1, 1926, 
on the revised basis, which is about 24 per 
cent higher than the estimate on the old 
basis. The new estimates are designated 
as stocks of old-crop wheat in “interior 
mills and elevators.” 

The Chicago Daily Trade Bulletin and 
the Minneapolis Daily Market Record have 
published about the middle of each month 
since September 1891,' in their statement 
of “world’s available supplies of bread- 
stuffs,” as of the first of the month, a report 
of stocks of wheat and of flour in the 
United States, tabulated, since the first few 
months of publication, by states or small 
groups of contiguous states. The data for 
the United States are compiled jointly by 
the two publications. This statement fre- 
quently includes a small element of esti- 
mated stocks, but is primarily a tabulation 
of actual reports of stocks at a very large 
number of points. On December 17, 1913, 
the Daily Trade Bulletin stated that this 
compilation included, in addition to the 
Board of Trade visible, stocks at 62 points 
reporting stocks of 100,000 bushels or over 
and stocks at “a very large number” of 
points with stocks between 1,000 and 100,- 
000 bushels each. The Daily Trade Bul- 
letin publishes also an annual statement of 
“stocks in second hands” July 1.2. This in- 
cludes the wheat and also the flour, ex- 
pressed as wheat, reported in their monthly 
statement for July, and in addition a rough 
estimate of other stocks in second hands. 

The United States Department of Com- 
merce instituted in 1925 a report of stocks 
of wheat and of flour held by mills. Re- 
ports were obtained for June 30 and 
December 31, 1925, and subsequently 
quarterly. The aim has been to obtain re- 
ports from all merchant mills producing 
5,000 or more barrels of flour annually. The 
mills reporting on the various dates are 


1See the Daily Trade Bulletin, September 9, 1891. 

2~In recent years this statement has been omitted 
from the Daily Trade Bulletin and published only in 
the annual Howard Bartels Red Book. 

* A description of the measures being taken to make 
available a complete and accurate statement of total 
wheat stocks, quarterly, is contained in the Agricul- 
ture Yearbook, 1926, pp. 765-67. The Department of 
Agriculture has not yet been able to carry through 
the plan of preparing its estimates quarterly. 
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estimated to have represented between 87 
and 91 per cent of the flour output of the 
country, the later reports being the more 
complete. As now published, the reports 
show separately stocks held by mills in 
country elevators, in public terminal ele- 
vators, in private terminal elevators not 
attached to mills, in transit and bought to 
arrive, and in mills and mill elevators at- 
tached to mills. The stocks held by mills 
in country elevators and in public terminal 
elevators are presumably included also in 
the country mill and elevator figure of the 
Department of Agriculture and in the vis- 
ible supply statements, respectively. Wheat 
bought to arrive may also be included in 
part in other figures. The item of wheat 
held in mills and mill elevators attached to 
mills, usually representing over  three- 
fourths of the total, is presumably not in- 
cluded in any other official statistics. For 
a calculation of total wheat stocks, the inill 
stocks figures, though incomplete, should 
be taken as they stand without attempting 
to raise them to 100 per cent, since the De- 
partment of Agriculture endeavors to cover 
stocks held by mills under the 5,000-barrel 
class in its estimate of interior mill and 
elevator stocks.2 The Department of Com- 
merce figures have thus far been published 
as totals for the United States with no clas- 
sification by cities or regions. 

Stocks of wheat on farms July 1 have 
been estimated by the United States De- 
partment of Agriculture for each year since 
1895. The Daily Trade Bulletin and other 
private organizations have also published 
independent estimates of July 1 stocks. 
These unofficial estimates are usually pub- 
lished on or about July 1, while the official 
estimate is not released until about the 
tenth of the month. The chief purpose of 
the unofficial estimates is to supply advance 
information on stocks, and they have sel- 
dom been regarded as superior in accuracy 
to the government estimates. 


CHOICE OF DATA | 


In selecting from the available data 
those which will prove most useful for the 
further study of changes in stocks, a num- 
ber of considerations need to be borne in 
mind. Other things being equal, those data 
should be used which give the most com- 
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prehensive statement of stocks, without 
duplication. It is necessary, however, to 
have the stocks series consistent through- 
out, so far as may be possible. If a shift is 
made in any year from a less complete to a 
more complete series, there will be an ap- 
pearance of an increase in stocks which 
represents merely an increase in the com- 
prehensiveness of the figures. It is desir- 
able also to have the data separately for 
stocks in the more important classes of 
positions. 

The choice of data for further study and 
the plan of compilation depend in part 
upon the purposes for which the data are 
subsequently to be employed. In the course 
of the investigation on which this study is 
based, the data were used in several differ- 
ent combinations, and at one stage the 
analysis was carried into great detail. The 
form of the analysis as it appears in the 
following pages is that which proved sim- 
plest and most satisfactory. It involves two 
related steps: an examination of the de- 
gree of correspondence between movements 
of stocks in the more important different 
classes of positions, and a derivation of a 
method of estimating the changes in stocks 
not covered by the available statistics. 

For the purpose of demonstrating the 
essential facts regarding the correspond- 
ence between movements of stocks in the 
different classes of positions, it is sufficient 
to have data covering the four broad 
classes: farm stocks, terminal elevator 
stocks east of the Rockies, other commer- 
cial stocks east of the Rockies, and Pacific 
Coast commercial stocks. These data suf- 
fice also for the subsequent derivation of a 
method of estimating changes in stocks not 
covered by the available statistics. For the 
latter purpose, however, it proves most 
satisfactory to have two of the stocks series 
expressed as deviations from “normal.” 

For farm stocks July 1, there seems to be 
no ground for preferring any other original 
series to the official estimates of the United 
States Department of Agriculture. Since 
the official estimates are arrived at by ob- 
taining an estimate of the percentage of the 
previous crop remaining on farms July 1, 
they are affected by all errors in the pro- 
duction estimates. We have accordingly 
prepared a revised series of figures for the 
years 1896-1910 by applying the official esti- 
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mate of percentage stocks to our revised 
estimates of production. The resulting 
figures, together with the official estimates 
for subsequent years, are shown in Appen- 
dix Table II, which presents the basic sta- 
tistics of stocks employed in this study. 
The data are shown graphically in Chart 
6 (p. 154). 

Our designation, “terminal elevator 
stocks,” is equivalent in a general way to 
the more common term, “visible supply.” 
Neither term is precise without further defi- 
nition. Obviously there is always room for 
difference of opinion as to which markets 
should be classed as terminal markets. 
There is difference also in practice as to the 
classes of elevators for which reports of 
stocks are obtained in the markets gener- 
ally recognized as terminals. For our pur- 
poses the essential requirements are that 
the statistics cover at least the more im- 
portant terminal markets and that they be 
consistent, in the sense of covering stocks at 
the same group of markets throughout, with 
no important change during the period in 
the classes of stocks reported for any mar- 
ket. The existing visible supply statistics 
seem to Satisfy these requirements except 
for the fact that changes have been made 
in the number of points for which stocks 
are reported. 

In order to obtain a consistent series of 
data on terminal elevator stocks east of the 
Rockies it is necessary to tabulate the 
stocks for a fixed group of points through- 
out the period to be covered instead of 
using the published visible supply totals. 
Since the object is to obtain a series reflect- 
ing the changes in stocks at large terminal 
markets, figures for the smaller points, of 
which many are included in the Bradstreet 
visible, are better omitted. We have ac- 
cordingly compiled from the Daily Trade 
Bulletin the figures for total stocks at 18 
points east of the Rockies on the Saturday 
nearest July 1 of each year.? A few of the 


*We have used percentages calculated from the 
published totals for production and stocks rather than 
the published percentages, which are given to only 
one decimal place. 

* The points included are as follows: (1) Baltimore, 
(2) Boston, (3) Buffalo, (4) Chicago, (5) Detroit, 
(6) Duluth, (7) Galveston, (8) Indianapolis, (9) Kan- 
sas City, (10) Milwaukee, (11) Minneapolis, (12) New 
Orleans, (13) New York, (14) Peoria, (15) Philadel- 
phia, (16) St. Louis, (17) Toledo, and (18) Canals 
and Lakes. Stocks afloat at these points, when shown, 
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points included are no longer important 
terminal markets and now carry stocks 
much smaller than those at points which 
are omitted. Nevertheless, the series is 
dominated throughout by the stocks at the 
important terminal markets and includes 
in all years such a large portion of the 
public elevator stocks at truly terminal 
markets that it may be considered accu- 
rately representative of such stocks. 

The term “outside commercial stocks” is, 
like “terminal elevator stocks,” not precise 
until defined. Total outside commercial 
stocks east of the Rockies must logically be 
regarded, for present purposes, as compris- 
ing all commercial stocks of wheat east of 
the Rockies not included in the terminal 
elevator stocks series described above. The 
available statistics, however, cover only a 
fraction of this total. They are, further- 
more, not published in the form of a state- 
ment of outside commercials stocks but in 
the form of totals for all reported (or re- 
ported and estimated) commercial stocks, 
including the terminal elevator stocks. 
Given such totals, however, the terminal 
elevator stocks may be subtracted to obtain 
a series for outside commercial stocks. 

Two series are available from which to 
compile data on outside commercial stocks 
over an extended period of years: The 
monthly statement of supplies of the Daily 
Trade Bulletin and the Daily Market Rec- 
ord and the annual statement of “stocks in 
second hands” compiled by the Daily Trade 
Bulletin. In the monthly statement, wheat 
and flour stocks are shown separately; but 
in the annual statement of stocks in second 
hands, the reported stocks of flour shown in 


are included. The Chicago Board of Trade visible 
supply statement now includes also stocks at New- 
port News, Fort Worth, Omaha, Sioux City, St. Joseph, 
and Wichita. At various times in the past it has in- 
cluded also stocks at Albany, Cincinnati, Fort Wil- 
liam and Port Arthur, Mississippi River, Montreal, 
Oswego, St. Paul, and Toronto. 

1The Department of Agriculture’s estimates of 
country mill and elevator stocks, published since 1919 
only, constitute an exception to this statement. 

2The monthly statement frequently includes some 
figures described as “partly estimated” or “largely 
estimated,” but these estimates appear to be made 
merely to fill temporary gaps in the reports and stand 
on a very different footing from the item of estimated 
stocks in the second hands statement. 

8’ Canadian stocks are of course also excluded. The 
term “east of the Rockies” is somewhat ambiguous, 
but is employed in conformity with common usage; 
stocks in the mountain states are included. 
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the monthly statement are expressed in 
terms of wheat and included with the re- 
ported wheat stocks, and to this combined 
total is added a rough estimate of unre- 
ported stocks, both of wheat and of flour as 
wheat, expressed always in even millions of 
bushels. The series which omits flour 
stocks and includes only wheat stocks ac- 
tually reported’ is clearly preferable for 
present purposes. 

It is to be supposed that numerous 
changes have been made in the list of points 
represented in the monthly statement of 
stocks, but the data are not given in suf- 
ficient detail to permit correction for these 
changes in the original compilation. The 
monthly statement of stocks includes, of 
course, the wheat at points included in our 
tabulation of terminal elevator stocks. To 
obtain a series properly representing out- 
side commercial stocks east of the Rockies, 
the statistics of terminal stocks previcusly 
compiled must be subtracted from the fig- 
ures given in the Bulletin’s monthly totals 
for commercial stocks east of the Rockies.’ 
The data thus obtained are shown in col- 
umn 5 of Appendix Table II. 

The Daily Trade Bulletin figures for Pa- 
cific Coast stocks are more comprehensive 
than the Bradstreet figures, but when stud- 
ied separately showed certain peculiarities 
which led to questioning their consistency. 
If the Daily Trade Bulletin figures be com- 
pared with the Pacific Coast stocks re- 
ported by Bradstreet’s, which are published 
in detail by points, numerous discrepancies 
appear. The most reasonable conclusion 
seems to be that the Daily Trade Bulletin 
compilation must have been changed sev- 
eral times to cover an altered list of points, 
the changes being important enough, 
relative to the totals, to affect materially the 
consistency of the series. The Bradstreet 
figures, though covering a somewhat 
smaller proportion of the total stocks, seem 
to furnish the more trustworthy index of 
year-to-year changes in stocks on the Pa- 
cific Coast. In Table 3 (p. 150) are shown 
the Bradstreet figures, by points and in to- 
tal, compared with the Daily Trade Bulletin 
totals. The Bradstreet’s totals are repro- 
duced also in Appendix Table II (column 
3) with the other statistics of stocks. 

Even the Bradstreet’s figures do not con- 
stitute an entirely consistent series. Between 
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1902 and 1903 some California stocks out- series appears serious, and there is, In any 
side San Francisco were dropped from the event, no possibility of compiling the data 


TaBLE 3.—Paciric Coast WHEAT Srocks ABouT JuLY 1, AS ReEporteD By Bradstreet’s AND Daily 
Trade Bulletin, 1892-1927* 


(Thousand bushels) 


Bradstreet’s Daily Trade 
Bulletin 
July 1 Date* San Francisco? Portland Tacoma Seattle Total Total 

Ite 7A mero og aerate ene } 2 1,700 500 142 30 25012 1,475 
NSE 6 b.a6 coco aaea os one 1 2,170 290 852 30 2,842 3,448 
SOA Motes ryan ciaerrescoaetv sere 30 7,600 365 284 4 8,253 8,470 
SOR eer erin wien Day) 5,800 488 257 4 6,549 6,251 
US OGrapaetaterairele en eee feiele ss 27 1,267 467 153 40 927 2,907 
NS Oe rere aavehtincrantre ats 26 856 150 388 68 cali | 1,499 
SOS Peermes sischiswn erieiers 0) 1,444 774 440 277 BSS; 2,200 
UBOO MD eta scree 1 2,231 600 522 56 3,409 8,920 
HL OO iprevere er tate areeaaetence 30 4,217 998 587 101 5,903 11,002 
tL OOM eres e tue stro Stace See ass 29 2,145 748 836 4 8,228 | 6,740 
IS CAS oe eet noe eee 28 1,262 884 505 25 2,676 Tolley! 
ISOS aos ole nat Seo cnn Fal 593 818 100: 280 Neo 2,281 
1 QOARAS coisa cron: site 2» 851 430 264 122 1,667 2,15) 
I QO) Sateeeeereyece wile aera eiesccocs 1 250 332 od wae 839 4,129 
TAU eases oiacrrns Ree 30 1,090 689 667 140 2,586 3,330 
LOO Weierecrs cet gas ete es 29 993 334 845 193 1,865 3,290 
MOOS Re anne soe ice et 27 cs ° g Y 1,300 2,410 
GOON re eta Mese teenie es 3 530 88 135 100 853 1,597 
ING Oreste ec cats ee hace axe fe 326 665 304 203 1,498 aROLZ 
Ills, stccrtceed econo i c 670 452 358 1,480 Zea 
ISAT Ss cies tcieR Pan ate oR eeae 29 2 524 727 648 1,894 2,587 
ONS Ree wereere arepereket erste 28 ¢ 942 848 506 2,296 2,927 
OU AE Rit aeeniceey ts cp abesrees si 27 ° 522 795 330 1,647 1,493 
Te lives ae. 5 stoerese aeereerice 3 ¢ 716 524 232 1,472 ALSPASI 
LBS ARG hy ieckceubicr ear Re err cca 1 ° 307 856 563 1,726 3,130 
GU eases ene vonciaee sev anihes 30 if 405 W207 377 PASS) 126 
NOS ee Peretey eee 29 u 5 208 96 309 1,082 
IG ce Aas Biaterdeae Sloe: ee 28 c 599 282 272 1,153 1,449 
1 OOO ewan tan ee nae. < 3 4 830 768 495 2,098 4,314 
ISDH Se coms Sac A eae corre 2 ¢ 788 191 294 eas leer ke: 
IPAS som Gt OnE On OS 1 2 e g 2 1,399 2.913 
OD BRN Nc cc nittet aks 30 y 980: 269 466 sales 3,015 
Opeth, as FA eiteetr anc tea 28 Y 1,140 308 653 2,101 3,901 
1 Raia en ort omicis OCS nn ote Pell £ 436 362 585 1,383 1,783 
NODC erences acces ae: 3 e 1,979 573 661 Baile 3,663 
TI PAT rc sre cle Reis cereale 2 ° 919 550 503 on 2,431 


* Compiled from Bradstreet’s weekly visible supply statement and from the Daily Trade Bulletin monthly statement 
of supplies. 


«The Bradstreet figures are for Saturdays; dates from 26 to 30 are in June, from 1 to 3 in July. The Daily Trade 
Bulletin figures are totals of reports made for different dates about the first of July in each year. 

> Prior to 1903, includes stocks at some points outside San Francisco. 

¢No statistics published. 


tabulation and after 1910 San Francisco on any better basis. To omit California 
stocks are omitted entirely. Neither of stocks throughout would indeed give a con- 
these alterations in the character of the sistent series, but would practically destroy 
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its significance for earlier years. Prior to 
1903 the California stocks regularly ex- 
ceeded all the other reported Pacific Coast 
stocks combined and in a number of years 
were several times as large as the other 
stocks. 


CONSISTENCY OF SERIES 


Each of the four series of stocks figures 
described above has been subjected to a 
close study after being compiled, to verify, 
so far as possible, the substantial consist- 
ency of each. As noted above, the series for 
Pacific Coast stocks is not strictly homo- 
geneous. The more important of the two 
changes in character of the series, that re- 
sulting when San Francisco stocks were 
dropped, can be quite satisfactorily allowed 
for in the calculation of year-to-year 
changes in stocks by calculating the change 
in stocks between 1909 and 1910 on the basis 
of the data for the three northern ports 
only. 

Other evidence of lack of homogeneity 
has been discovered only in the series for 
outside commercial stocks east of the Rock- 
ies (obtained, as described above, by sub- 
tracting the eastern terminal stocks from 
the total commercial stocks east of the 
Rockies, as reported in the monthly state- 
ment of the Daily Trade Bulletin). The 
stocks included in this series are presum- 
ably all included also in the more com- 
prehensive figures for “country mill and 
elevator” stocks as estimated by the De- 
partment of Agriculture since 1919. It seems 
reasonable to expect a close correspondence 
in movement between the Department of 
Agriculture series and the series derived 
from the Daily Trade Bulletin statistics. 
Putting both series into the form of per- 
centages of their respective nine-year aver- 
ages, 1919-27, considerable discrepancies 
appear, as indicated in the following tabu- 
lation. 

The discrepancies indicated in the tabu- 
lation below may be explained in con- 
siderable measure on the assumption that 
the reports represented in the Daily Trade 
Bulletin series were rendered progressively 
more complete during the period. This pos- 
sibility suggests that it is desirable to em- 
ploy the Department of Agriculture series 
to measure the changes in outside commer- 
cial stocks since 1919. A further reason for 
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employing the latter series is that it is more 
complete and therefore presumably more 
representative. 


PERCENTAGES OF 1919-27 AvERAGE STOCKS 


U.S.D.A. ID be sé% 

Year series series Difference 
ONO eernse te 70.0 39.5 —30-.5 
IGPU onsoooe 132.8 123.1 == Chel 
EPA Sopauroos Sho fl 82.4 14-3 
OD areca 102.4 98.6 == Biot 
1s els ounone ogee 159.1 +26.9 
tS Od eta are 130.4 106.9 PBs 
a AS ee fo nea 90.0: 86.7 — 3.3 
WPA ca clde-ebi0 81.8 99.5 +17.7 
LOD rer nene Gs 104.2 +40.5 


4 Based on the 1927 estimate for “interior mills and ele- 
vators”? reduced by 19 per cent to render it roughly com- 
parable with the earlier estimates. (See comment on 
p. 147.) 


JOINING Two SERIES 


We undertake therefore to construct an 
index of outside commercial stocks of 
wheat based on the Daily Trade Bulletin 
statistics for the period 1896-1918 and on 
the more comprehensive Department of 
Agriculture statistics for the period 1919-27. 

Probably the simplest method of putting 
the two series into comparable form so 
that they may be joined is to express each 
of the figures in both series as a percentage 
of the figures for 1919 in the series to which 
it belongs. Various modifications of this 
plan involving the same principle might be 
suggested. Another method is to express 
each of the figures in both series as a per- 
centage of the average of all the figures in 
the series to which it belongs. When the 
two methods are applied and the results 
compared, with allowance for systematic 
differences to be expected in the abso- 
lute values of the percentages obtained by 
the two methods, it appears that they are 
far from consistent. The first method 
yields figures for the years since 1919 aver- 
aging far below those for earlier years, 
while the second method, of necessity, 
shows the average for years since 1919 ex- 
actly equal to the average for earlier years. 
On the whole, the results of the latter 
method appear the more reasonable. We 
know of no reason for supposing that out- 
side commercial stocks have averaged ma- 


152 


terially lower in the years from 1919 to 1927 
than for the earlier years. For the entire 
period from 1896 to 1919 the series derived 
from the Daily Trade Bulletin figures shows 
a substantially horizontal trend, and the 
period 1919-27 has included a fairly normal 
proportion of years in which conditions en- 
couraged the carrying of large stocks on 
July 1. We have therefore adopted the 
second method of joining the two series and 
have derived the “index of eastern outside 
commercial stocks,” designated in Table 4 
as “index I,” by using the series compiled 
from the Daily Trade Bulletin statistics for 
the years 1896-1918 and the Department of 
Agriculture estimates for the years 1919- 
27, expressing each figure as a percentage 
of the average for its own series, as indi- 
cated in the table. 


AN ALTERNATIVE INDEX 


Despite the indications discussed above, 
that variations in outside commercial 
stocks since 1919 are reflected more accu- 
rately in the Department of Agriculture 
estimates of country mill and elevator 
stocks than in the Daily Trade Bulletin 
series, there are also contrary indications. 
Mr. Howard, of the Daily Trade Bulletin, 
informs us that he is not aware of any sub- 
stantial increase in the comprehensiveness 
of their statistics in recent years. While 
the figures, since 1920, run larger than for 
years prior to the war, it is quite possible 
that this is not the consequence of a change 
in the scope of the data, but a result of a 
tendency for mills generally to carry larger 
stocks of wheat into the new crop year than 
formerly, a practice induced by the in- 
creased importance of assuring themselves 
of adequate supplies of high protein wheat. 
The reports of wheat stocks at the smaller 
points of accumulation are obtained chiefly 
from mills. Though presumably covering 
all elevator stocks at those points as well as 
mill stocks, they would be affected by any 
tendency for mills to carry larger stocks in 
recent years. 

It may be, then, that the Department of 
Agriculture estimates are weighted more 
heavily with elevator stocks as compared 
with mill stocks than are the Daily Trade 
Bulletin figures, and that the combined 
index derived above is in this respect in- 
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consistent as between its two _ parts.’ 
Though the general considerations suggest 


TaBLE 4.—INDEXES OF TERMINAL AND OUTSIDE 
COMMERCIAL STOCKS OF WHEAT EAST OF 
THE Rockies, JuLy 1, 1896-1927 


(Per cent of ‘‘normal’’) 


Eastern outside commercial 
July 1 Eastern a 
terminal? Index I? Index I? 
L896 iss ives wee 1538.5 116.6 116.6 
89 fesnrscctememi ee 51.9 81.9 81.9 
1898 Sarat 50.6 28.1 28.1 
LOGS ceire onctecee 1 Pre 142.2 142.2 
1900 contenant 166.6 eo 127.5 
90D Te soeyeonre cers 114.2 108.5 108.5 
S02 ioetra see oes 74.0 86.7 86.7 
LOS Fe A wtersteretesrelere 62.7 77.9 hed 
1 OQA Cie ttterterttt ots 49.1 92.6 92.6 
O05 Aiteiee nelee eer 50.0 68.5 68.5 
1906) save cwreteet « hey 112.6 112.6 
190 Fe vaca letras 188.8 166.3 166.3 
1908 onettee 54.4 83.5 838.5 
90D werererccere scr 48.8 56.5 56.5 
LOL Oe es istorii cts 60.2 99.5 99.5 
LOT ete eaeee 119.3 eos eo 
OUD i eaeratetenreee 116.5 9351: 93a 
LOT Sivas ties seat 149.3 106.0 106.0 
LOLA GS. rena cece 74.8 102.2 102.2 
TOL eee centers 39.6 50.5 50.5 
AGG: Naseataes Son 205.7 186.9 186.9 
OM Geertre cesar, 70.7 SW0G) BW 
ih) Role eenieR nore 3.9 15-9 15.9 
TG19 coe there 42.7 70.0 51.5 
[920% ree 97-3 132.8 160.3 
1M 7A beiaric hectic 39.2 96.7 107.3 
ODD crversirireeie 85.3 102.4 128.5 
OZ Si iaas senate 120.9 132.2 207.2 
BS 77 cee arpa IA C 161.3 180.4 139.3 
192 Der ectaaies barn. 140.0 90.0 112.9 
LOZGrcmtnvcmieee oh 52.0 81.8 129.7 
IR PAG AeA Artin 94.5 63.7 135.8 


« Percentages of ordinates of the trend shown in Chart 5, 
based on statistics of stocks shown in Appendix Table II, 
column 2. 

> Percentages of average; for the years 1896-1918, based 
on statistics of stocks shown in Appendix Table II, col- 
umn 5, using the average for years 1896-1916 as 100 per 
cent; for the years 1919-27, based on the U.S. Department 
of Agriculture estimates of country mill and elevator stocks 
(the 1927 estimate reduced 19 per cent to render it approxi- 
mately comparable with previous estimates), using the 
average for all 9 years as 100 per cent. 

¢ Based throughout on the statistics shown in Appendix 
Table II, column 5, using the average for the years 1896- 
1916 as 100 per cent. 


that the combined index makes the best use 
of the available statistics of outside com- 


It is of course clearly inconsistent in that for the 
period 1919-27 it is based on figures which include 
Pacific Coast stocks, not included previously. This 
degree of inconsistency is unavoidable and, we be- 
lieve, entirely negligible in importance. 


SIMILARITIES IN MOVEMENTS OF STOCKS 


mercial stocks of wheat, it is advisable to 
have also an alternative index based on the 
Daily Trade Bulletin statistics throughout. 
For this purpose the 1896-1916 average may 
be used as 100 per cent, as in the portion of 
the other index that is based on the Daily 
Trade Bulletin statistics, giving altered fig- 
ures only for the years since 1919. The data 
are shown in Table 4 as “index II.” 


INDEX OF EASTERN TERMINAL STOCKS 


For part of the subsequent analysis it is 
distinctly preferable to have measures of 
changes in stocks in different positions ex- 
pressed as changes in percentage deviations 
from normal.' In the course of the investi- 
gation on which this paper is based, all of 
the stocks series which showed pronounced 
secular trends were reduced to indexes in 
which the ordinates of secular trend repre- 
sented 100 per cent. For present purposes 
it is necessary to present only one of these 
additional indexes, that for eastern termi- 
nal stocks. The series for outside commer- 
cial stocks show substantially horizontal 
trends and are entirely satisfactory in the 
form of the indexes already presented. 

The series for eastern terminal stocks 
shows a marked downward trend from 
1896 to about 1907, clearly apparent in 
Chart 5. It is to be supposed that the down- 
ward trend of the earlier years merged 
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gradually into the subsequent horizontal 
trend. The reliability of any possible 
method of determining the trend is not suf- 
ficient, however, to justify the use of any 
more complicated method than is involved 
in obtaining two connected straight lines to 
describe the trend, as shown in Chart 5.” 


Cuart 5.—EASTERN TERMINAL WHEAT STOCKS 
ABOUT JULY 1, 1896-1927* 


(Million bushels) 
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* Data from Appendix Table II. The figures represent the 
Chicago Board of Trade visible supply statistics, omitting 
stocks at Canadian points and at a few other points for 
which data are available over only part of the period. The 
trend line forms the basis for calculating “normal” stocks 


in each year, employed in computing the index of terminal 
stocks for Table 4. 


1905 


Removing this trend by throwing the 
data into the form of percentage deviations 
from trend, we obtain a series which may 
be designated as an “index of eastern ter- 
minal stocks.” The data are shown in 
Table 4. 


V. SIMILARITIES IN MOVEMENTS OF STOCKS 


As stated at the close of Section III, the 
first object of the analysis to follow is to 
obtain a basis for estimating from the ex- 
isting statistics the approximate changes in 
wheat stocks not covered by the statistics 
available for past years. The belief that 


1It is commonly stated that by correlating changes 
(first differences) in two series the influence of secu- 
lar trends on the results is eliminated. This is only 
partly true in most cases. Quite commonly the 
changes in each of the series tend to be larger during 
the portions of the period in which the magnitude of 
the individual values run larger, and vice versa, and 
this tendency somewhat disturbs the correlation. 

2Even so, the problem of obtaining clearly trust- 
worthy results proved extremely difficult. In view of 
some of the inherent difficulties of the problem, the 
data were carried back to 1885 to obtain a broader 
basis for judgment and statistical analysis. The trend 
first calculated was checked by employing it in the 
calculation of percentage deviations of the original 
series from trend, correlating the deviations with a 


reasonably trustworthy estimates can be 
made rests on the supposition that the 
changes in the recorded stocks are in each 
year fairly closely representative of the 
changes in the unrecorded stocks. This sup- 


closely related series known from external evidence 
as well as direct observation to have a substantially 
horizontal trend, and calculating and charting the 
residuals. This check proved the trend first calculated 
to be seriously in error. A second: attempt yielded 
better results, but was still unsatisfactory. The trend 
shown in Chart 5 represents the final result after a 
series of such successive approximations. 

To give a full account of the method, outlined 
above, by which the trend was obtained, would re- 
quire several pages and involve lengthy discussion of 
points not pertinent to the present study. The ex- 
treme care used in determining the trend was in fact 
not necessary for the purposes of the present study 
and was exercised only because of requirements of 
another related investigation. Present requirements 
would be met by any trend sufficiently accurate to 
appear satisfactory on a visual study of the chart. 
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position cannot be investigated directly, but 
valuable light may be thrown on its validity 
by determining the degree of similarity in 
movement of the various classes of stocks 
covered by the statistics. 

The general fact that there is a fair 
degree of correspondence between the 
changes in year-end stocks of wheat in dif- 
ferent positions is evident from a study of 
Chart 6. All the curves except that for 


Cuart 6. — STATISTICAL SERIES REFLECTING 
CHANGES IN STOCKS OF WHEAT ABOUT JULY 1 
IN VARIOUS PosITIONS, 1896—-1927* 
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*Data from Table 4 and Appendix Table II. July 1 
stocks of wheat in the various positions show a close agree- 
ment in all the major movements, though Pacific Coast com- 
mercial stocks show several points of divergence from the 
other series. The logarithmic scale used for the chart makes 
any given percentage change appear the same on all the 
curves, whatever the absolute magnitude of the figures. It 
appears that Eastern terminal stocks vary somewhat more, 
relatively, than any of the other classes of stocks. 


Pacific Coast commercial stocks show a 
striking resemblance; years of high stocks 
in one position are quite uniformly years 
of high stocks in the other positions, and 
vice versa; in years in which stocks in one 
position are increased over the level at the 
close of the previous year, stocks in the 
other positions are quite uniformly in- 
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creased in similar proportion, and vice 
versa. Still neglecting Pacific Coast stocks, 
the principal dissimilarities in movement 
among the curves appear in the peaks 
reached by eastern terminal stocks in 1900 
and in 1924 and the peaks reached by farm 
stocks in 1902 and in 1921. Farm stocks 
also failed to decline as much in 1915 as 
stocks in other positions. 

In a comparison of the curve for Pacific 
Coast commercial stocks with that for east- 
ern terminal stocks, which it appears to 
resemble most closely, the principal points 
of discrepancy appear in the sharp increase 
in Pacific Coast stocks in 1898, the decrease 
in 1907, and the increases in 1917 and 1926. 

Chart 6 has been drawn to a logarithmic 
scale in order to render the changes in the 
various curves comparable in terms of per- 
centage changes. A given vertical move- 
ment of any curve, in any position on 
the chart, represents the same percentage 
change as the same vertical movement of 
any other curve. Bearing this in mind, 
it becomes evident that eastern terminal 
stocks are subject to larger percentage 
changes than any of the other stocks.’ 

A somewhat clearer indication of the 
degree of correspondence between changes 
in the different series of stocks statistics 
may be obtained from charts designed to 
show the average relationship, and devia- 
tions in individual years from this average 
relationship. It may be supposed that the 
unrecorded stocks fall chiefly in the class 
commonly designated as outside commer- 
cial stocks, that is, stocks other than those 
on farms and in terminal elevators. It is 
especially interesting, therefore, to note the 
degree of accuracy with which changes in 
the existing statistics of outside commercial 
stocks might have been estimated from 
changes in the other stocks series. 

Chart 7 shows the relationship between 
changes in the index of outside commer- 
cial stocks east of the Rockies and changes 
in farm stocks, each dot representing the 
relationship in one year and the heavy 
diagonal line representing the average re- 
lationship. The dot near the extreme lower 


*The averages of the percentage changes from year 
to year, neglecting signs, are, for the period 1896-97 to 
1926-27: farm stocks, 55 per cent; eastern terminal 
stocks, 96 per cent; Pacific Coast stocks, 54 per cent; 
eastern outside commercial stocks, 64 per cent. 
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left corner of the chart, for example, rep- 
resents the relation between the changes in 
the two stocks series between July 1, 1916, 
and July 1, 1917. Its position indicates that 
between these dates farm stocks declined 
nearly 60 million bushels (read on the hori- 
zontal scale), and the index of outside com- 
mercial stocks declined slightly more than 
150 points (read on the vertical scale). The 
slope of the heavy diagonal line indicates 
that on the average a change of 10 million 
bushels in farm stocks is accompanied by a 
change of 21 points in the index of outside 
commercial stocks. 


CuHart 7.—RELATION BETWEEN CHANGES IN THE 
INDEX OF OUTSIDE COMMERCIAL Stocks EAST 
OF THE ROCKIES AND CHANGES IN FARM 
Stocks, JuLy 1 ro Jury 1, 1896-97 To 1926—27* 
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* See note to Chart 9, p. 156. 


On the whole, the dots representing the 
changes in individual years are grouped 
quite closely about the line of average rela- 
tionship, showing a close correspondence 
between changes in the two stocks series 
and indicating accordingly that changes in 
the statistics of outside commercial stocks 
can usually be estimated quite accurately 
from changes in farm stocks. The most ex- 
treme departure from the average relation- 
ship appears in 1902, the position of the dot 
for that year in Chart 7 indicating that the 
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index of outside commercial stocks de- 
creased 20 points while the change in farm 
stocks would have led to the expectation 
(based on the line of average relationship) 
of an increase of over 40 points. Nearly as 
great a departure from the average rela- 
tionship occurred in 1921, followed by an 
approximately equal but opposite depar- 
ture in 1922. The index of outside commer- 
cial stocks, having fallen sharply in 1921, 
when a slight increase would have been ex- 
pected from the change in farm stocks, in- 
creased only slightly the following year in 
the face of a sharp decline in farm stocks, 
thereby re-establishing something like the 
normal relationship between the absolute 
values of the two series. 

The departures from the average rela- 
tionship between changes in the index of 
outside commercial stocks and the changes 
in farm stocks revealed by Chart 7 may 
also be noted in Chart 6. The principal ad- 
vantages gained by placing the data in the 
form shown in Chart 7 are that the facts 
may be studied with more precision. The 
precise nature of the average relationship 
is clearer, the relative magnitudes of the 
various departures from the average rela- 
tionship are more readily compared, and, 
when several similar charts are compared, 
the relative closeness of the relationships 
shown in the different charts is more read- 
ily judged. 

In Charts 8 and 9 (p. 156) are shown the 
relation of changes in the index of outside 
commercial stocks east of the Rockies to 
the changes in the index of eastern terminal 
stocks and to the changes in Pacific Coast 
commercial stocks, respectively. Changes in 
eastern terminal stocks would have proved 
a fairly reliable basis for estimating changes 
in the index of outside commercial stocks 
in most years. The estimates would have 
been worst in 1899 and 1900 and rather 
poor in 1898, 1914, and 1917. On the whole, 
changes in eastern terminal stocks would 
have formed about as good a basis for 
estimating changes in outside commercial 
stocks as would changes in farm stocks. 


1The closeness of the relationships may be meas-~ 
ured by correlation coefficients, which have been cal- 
culated and are shown in footnote 1 on page 168. The 
correlation coefficients fail to reveal a number of facts, 
however, that appear clearly in the scatter diagrams; 
and they contribute nothing of importance for present 
purposes. 
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Even changes in Pacific Coast commer- 
cial stocks would provide a useful basis for 
estimating changes in eastern outside com- 
mercial stocks in most years. In Chart 9 
the line of average relationship shown is 
not an average for all cases, but is based on 


CuHaArtT 8.—RELATION BETWEEN CHANGES IN THE 
INDEX OF OUTSIDE COMMERCIAL STocKs EAST 
OF THE ROCKIES AND CHANGES IN THE INDEX 
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* See note to Chart 9. 


the relationship in the “typical” years only, 
those represented by the dots included 
within the area bounded by the line of 
short dashes.t This chart shows clearly, 


1It is unnecessary to discuss here the vexing sta- 
tistical problem of obtaining an objective basis for 
discarding observations before calculating a relation- 
ship. It is perfectly clear that in this case we have to 
deal with observations falling in two distinct classes, 
one group showing a moderate dispersion about the 
regression line, the other a wide dispersion. The fre- 
quency distribution of the residuals approximates 
that which would be obtained by combining two nor- 
mal distributions, one with three or four times the 
dispersion of the other. The frequency distributions of 
residuals derived from Charts 7-11 inclusive, with 
this single exception, show approximately normal dis- 
tributions, as do other similar charts that have been 
studied. It suffices for present purpose to point out 
the fact that there exists a typical relationship, to 
which the variables conform in the majority of cases, 
but from which there are occasional wide departures, 
and to indicate roughly what that relationship is. 
There is no occasion, therefore, for applying refined 
methods for selecting what we have called the “typi- 
cal” years. 
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what is not apparent from a study of the 
curves in Chart 6, that Pacific Coast com- 
mercial stocks and eastern outside com- 
mercial stocks move quite closely together 
in most years, despite the wide divergence 
of movement in some years. It also indi- 


CHART 9.—RELATION BETWEEN CHANGES IN THE 
INDEX OF OUTSIDE COMMERCIAL STOCKS EAST 
OF THE ROCKIES AND CHANGES IN PACIFIC 
Coast COMMERCIAL StTocks, JuLy 1 To Jury 1, 
1896-97 To 1926—27* 
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* Data from Table 4 and Appendix Table I. The three 
charts on this and the previous page reveal somewhat more 
clearly than Chart 6. (p. 154) the relation between changes 
in eastern outside commercial stocks and changes in stocks 
in other positions. The numerals indicate the years, ‘‘97” 
for example representing changes between July 1, 1896, and 
July 1, 1897. The relations of changes in eastern outside 
commercial stocks to changes in farm stocks and to changes 
in eastern terminal stocks are fairly close, while the relation 
to changes in Pacific Coast commercial stocks, fairly close 
in most years, breaks down entirely in a few years. The 
diagonal lines represent the average relationship (in Chart 9, 
based only on the relationship in the “‘typical’? years—those 
represented by the dots in the area bounded by the line of 
short dashes). 


cates that wide divergence of movement in 
one year is quite uniformly followed by 
an opposite divergence in the following 
year. In 1916, for example, eastern outside 
commercial stocks increased sharply while 
Pacific Coast stocks remained practically 
stationary; in 1917 eastern outside com- 
mercial stocks declined sharply while Pa- 
cific Coast stocks again changed but little. 
Special conditions in 1916 threw Pacific 
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Coast stocks out of line with stocks else- 
where. Having remained relatively low in 
1916, they did not decline in 1917 as did 
other stocks. 

Two other charts of relationships throw 
significant light on the behavior of stocks 
in different positions. We have noted that 
changes in eastern outside commercial 
stocks may be estimated quite closely either 
from changes in farm stocks or from 
changes in terminal stocks. Chart 10, how- 


CwHart 10.—RELATION BETWEEN CHANGES IN FARM 
STocKsS AND CHANGES IN THE INDEX oF EastT- 
ERN TERMINAL Stocks, JuLy 1 To Jury 1, 
1896-97 To 1926-27* 
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* Data from Table 4 and Appendix Table I. There is a 
fairly close relationship between changes in farm stocks 
and changes in eastern terminal stocks, but the relationship 
is not so close as that between the changes in either of these 
classes of stocks and the changes in eastern outside com- 
mercial stocks (see Chart 7, p. 155, and Chart 8). Eastern 
outside commercial stocks appear to reflect most clearly the 
effects of influences common to all three classes of stocks. 


ever, shows that changes in farm stocks 
cannot be estimated at all accurately from 
changes in terminal stocks. This is some- 
what surprising and may appear inconsist- 
ent with the facts previously noted, but 
may readily be explained in general terms. 
Eastern outside commercial stocks, as rep- 
resented in the statistics, respond to many 
of the influences affecting farm stocks and 
likewise to many of the influences affect- 
ing terminal stocks. Apparently, however, 
there are important influences affecting 
farm and outside commercial stocks simi- 
larly that do not affect terminal stocks, or 
affect them differently, and likewise im- 
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portant influences affecting terminal and 
outside commercial stocks similarly that 
do not affect farm stocks, or affect them 
differently. 

This is an important fact to be borne in 
mind and may well be emphasized by cit- 
ing a similar situation in which the condi- 
tions involved are more readily visualized. 
Consider the variation in rainfall from year 
to year in adjacent states. One would ex- 
pect to be able to estimate IIlinois rainfall 
fairly well from information on rainfall in 
Iowa and likewise to be able to estimate 
Illinois rainfall fairly well from informa- 
tion on rainfall in Indiana. But one would 
not expect to do so well in estimating Indi- 
ana rainfall from information on rainfall 
in Iowa. 

Comparing changes in Pacific Coast com- 
mercial stocks with changes in farm stocks, 
as shown in Chart 11, we find again a rela- 


CHART 11.—RELATION BETWEEN CHANGES IN FARM 
STOCKS AND CHANGES IN PaciFic Coast Com- 
MERCIAL STOCKS, JULY 1 To JuLy 1, 1896-97 
To 1926—27* 
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* Data from Appendix Table I. There appears to be only 
a slight relationship between changes in farm stocks and 
changes in Pacific Coast commercial stocks. Study of Chart 
9 indicated that Pacific Coast commercial stocks and eastern 
outside commercial stocks respond to similar influences in 
most years and that it was only in occasional years that the 
unrelated influences were important; as between Pacific 
Coast commercial stocks and farm stocks, however, the 
cases in which unrelated influences are important are much 
more common. 


tionship that is not nearly so close as the 
relationship between changes in either se- 
ries and changes in eastern outside com- 
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mercial stocks. In studying the relationship 
between changes in eastern outside com- 
mercial stocks and Pacific Coast commer- 
cial stocks (Chart 9) it appeared that, while 
in some years there was no correspondence 
between the movements of the two classes 
of stocks, in most years there was a fairly 
close correspondence. Years showing ex- 
treme lack of correspondence seemed to be 
exceptional. In Chart 11, however, most 
years appear to be exceptional. 


CONCLUSIONS 


Viewing the evidence of relations be- 
tween movements of stocks in different 
classes of positions from the standpoint of 
its bearing on the problem of estimating 
the approximate changes in unrecorded 
stocks, we find that three facts may be set 
down as significant. First, it is clear that in 
most years there is a close agreement be- 
tween the direction and amount of change 
in stocks in each of the major classes of 
positions east of the Rockies. Statistics of 
changes in any class of stocks east of the 
Rockies seem to furnish a fair basis for 
estimating changes in any other class of 
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stocks in the same region. Secondly, it ap- 
pears that the statistics of outside commer- 
cial stocks, as compiled, represent a class 
of stocks less influenced by special condi- 
tions, peculiar to itself, than any other class 
of stocks for which we have examined the 
statistics, and accordingly that the changes 
in the series for outside commercial stocks 
are more broadly representative of changes 
in stocks in other positions than are any 
other series. This suggests that the outside 
commercial series may prove the most use- 
ful as a basis for estimating changes in 
unrecorded stocks. Finally, it appears that 
each class of stocks shows in some years 
the influence of conditions that have not 
affected other classes of stocks or have af- 
fected them differently. This being the case, 
it is to be expected that the unrecorded 
stocks were affected in some years by con- 
ditions the influence of which does not ap- 
pear in any of the recorded stocks, and that 
in consequence the estimates of changes in 
unrecorded stocks, on whatever basis they 
are made, will be appreciably in error in a 
few years, although it may be possible to 
estimate the changes in most years very 
accurately. 


VI. ESTIMATES OF CHANGES IN UNRECORDED STOCKS 


STATEMENT OF THE PROBLEM 


The general nature of the next step to be 
taken is now clear. Since it is evident that 
the changes in the recorded statistics of 
stocks east of the Rockies must be quite 
accurately indicative, in most years, of 
changes in the unrecorded stocks, the prob- 
lem of preparing estimates of changes in 
unrecorded stocks becomes merely a prob- 
lem of finding which stocks series, or which 
combination of series, is best adapted to 
the purpose, and of determining the amount 
of change in unrecorded stocks, in millions 
of bushels, usually accompanying a change 
of one point or of one million bushels in 
the stocks series to be used as a basis for 
the estimates. This may appear a difficult 
task in view of the absence of any data 
whatever on the magnitude of these unre- 
corded stocks, except for the last three 
years. We have, however, for the entire 
period, figures which indicate the approxi- 
mate magnitude of the change in the unre- 


corded stocks in each year. We have noted 
that when we subtract from the statistics of 
supplies for each year the available sta- 
tistics of disposition other than feed and 
waste, the remainder varies widely from 
year to year (see Chart 3, p. 144, and dis- 
cussion in the text on pp. 143-44). If the 
statistics were otherwise complete, this re- 
mainder should represent feed and waste, 
but on investigation it appeared that the 
variations in the remainder were to be at- 
tributed largely to the influence of changes 
in stocks that had not been included in the 
statistics. The remainder is therefore to be 
regarded as a measure of changes in unre- 
corded stocks, plus feed and waste. By sub- 
tracting from the remainders reasonable 
estimates of the amount of feed and waste 
we might obtain a series of figures which 
would represent more or less accurately 
the actual changes in unrecorded stocks. 
Obviously, the figures for changes in un- 
recorded stocks thus calculated cannot be 
expected to be entirely accurate in any 
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year. They will reflect not only the actual 
changes in unrecorded stocks, but also the 
net result of any errors in the data on sup- 
plies and disposition employed in the cal- 
culation. These errors in the calculated fig- 
ures for apparent change in unrecorded 
stocks, however, need have no serious effect 
on a calculation of the average relation be- 
tween changes in the statistics of stocks 
and changes in the unrecorded stocks. It 
is one of the merits of averages that in them 
errors tend to cancel out. If we should find, 
for example, that out of several years in 
each of which terminal stocks increased 
5 million bushels, unrecorded stocks ap- 
peared (owing to errors in the data) to 
have remained constant in some years, to 
have increased 10 million bushels in other 
years, but as an average over all such years, 
to have increased 5 million bushels, then 
we should feel considerable confidence 
in the conclusion that actual unrecorded 
stocks tended quite uniformly to increase 5 
million bushels in years in which terminal 
stocks increased 5 million bushels. On the 
basis of the facts developed in the fore- 
going section, we should suppose that in 
some years the correspondence was far 
from perfect, but that in most years it was 
fairly close, and that the average relation- 
ship revealed in the study of the imperfect 
data available furnished a_ trustworthy 
statement of the general tendency.’ 


METHOD OF ANALYSIS 


The general method of procedure sug- 
gested by these considerations requires to 
be slightly modified in order to deal advan- 
tageously with certain technical difficulties.’ 
Because there is some question whether 


1A more rigorous demonstration of the fact that 
errors in the data for the dependent variable need 
not affect a calculated regression beyond the limits of 
the fluctuations of sampling is given by Holbrook 
Working, “The Statistical Determination of Demand 
Curves,” Quarterly Journal of Economics, August 1925, 
XXXIX, 526-39. 

2In the investigation on which this study is based 
the data were first handled by the more obvious 
method, the results demonstrating the need for using 
the modified method here employed. 

Qn the assumption that the estimates of farm 
stocks give a substantially complete and accurate 
statement of actual farm stocks, the unrecorded stocks 
must be commercial stocks. In line with common 
usage, they may be designated as “outside” commer- 
cial stocks, in the sense of commercial stocks outside 
the recorded terminal stocks. 


IN UNRECORDED STOCKS 159 
the statistics of outside commercial stocks 
east of the Rockies, as derived from the 
Daily Trade Bulletin data for recent years, 
are consistent with the similar statistics for 
earlier years, it is safer not to include the 
changes in these statistics in the disposition 
data to be subtracted from the statistics of 
supplies. The remainder in each year will 
then represent apparent feed and waste 
plus changes in both unrecorded stocks and 
in the recorded outside commercial stocks 
east of the Rockies. The unrecorded stocks 
are presumably outside commercial stocks,? 
so that this remainder may be designated 
as the apparent change in total outside com- 
mercial stocks plus “feed and waste.” We 
continue to employ the term “feed and 
waste” in quotation marks for the reason 
previously indicated (see pp. 142-43). 

Owing to the difficulty of obtaining sat- 
isfactory estimates of feed and waste, it 
proves simpler in the end to deal with these 
figures for apparent change in outside com- 
mercial stocks plus “feed and waste” in the 
form in which they stand without attempt- 
ing first to remove the “feed and waste” 
element. Instead, we derive methods for 
removing the element of changes in total 
outside commercial stocks, leaving “feed 
and waste” as the final residual. 

The consequence of these modifications 
in the method of approach will not be to 
divert the aim of the study in any sense 
from the original objective of obtaining a 
basis for estimating changes in unrecorded 
stocks. The modifications merely combine 
with the main objective two subsidiary ob- 
jectives: to check in some degree the con- 
sistency of the available statistics of outside 
commercial stocks east of the Rockies, and 
to simplify the calculation of the final “feed 
and waste” residual. 


SIMPLE RELATIONS 


To provide the basic data for the analy- 
sis, we make a revised calculation of the 
balance of statistics of supplies and dispo- 
sition. Instead of using the statistics of 
changes in stocks employed in the pre- 
liminary calculation of “feed and waste” 
(Table 2, p. 143), we take the revised statis- 
tics discussed in Section IV, omitting the 
relatively small element of statistics of out- 
side commercial stocks east of the Rockies. 
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The data are shown in Table 5. The figures 
in the final column, designated “apparent 
changes in total outside commercial stocks, 


TABLE 5.—CALCULATION OF APPARENT CHANGES IN 
ToTaL OUTSIDE COMMERCIAL STOCKS PLUS 
“FEED AND WASTE,” 1896-97 To 1926-27 


(Thousand bushels) 


Apparent change 

Disappear- | Change in | in total outside 
Year ance other | farm and commercial 

July-June | Supplies than feed terminal |stocks plus ‘feed 
and waste® stocks? and waste’’? 
1896-1897) 614,184! 608,478 | —55,108 + 60,764 
1897-1898) 687,047| 695,609 | —11,178 + 2,616 
1898-1899} 833,586] 708,722 | +72,3859 + 52,455 
1899-1900! 682,517) 679,348 | + 679 + 2,495 
1900-1901) 639,201} 720,940 | —43,232 | — 38.507 
1901-1902} 829,019) 740,907 | + 8,580] + 79,532 
1902-1908) 739,165| 715,601 | —-15,686 -+ 39,250 
1903-1904] - 681,512) 634,999 | —11,694 + 58,207 
1904-1905) 584,103) 567,569 | —14,576 |} 4+ 31,110 
1905-1906} 727,356) 617,377 | +86,558 + 73,421 
1906-1907| 760,316) 667,227 | +22,309 |) -+ 70,780 
1907-1908) 637,142| 686,308 | —49,972 - 806 
1908-1909] 654,541) 637,284 | —20,390 + 37,647 
1909-1910} 712,873| 624,297 | +25,941 + 62,635 
1910-1911) 660,410; 610,385 | + 8,452 + 41,573 
1911-1912} 624,087) 625,377 | —10,344 + 9,004 
1912-1913) 7315065) 689,923 |°--18,598 + 22,544 
1913-1914) 765,359) 701,468 | —18,823 + 82,714 
1914-1915) 891,469} 903,840 | —10.483 | — 1.888 
1915-1916) 1,031,504 | 809,509 | +79,232 | .4142,763 
1916-1917; 660,457) 774,606 | —85,781 — 28,368 
1917-1918) 665,875| 656,040 | —22,656 + 32,491 
1918-1919} 982,559} 829,335 | +19,791 + 838,433 
1919-1920) 972,759) 819,543 | +42,155 +111,061 
1920-1921] 884,031) 843,267 | — 5,287 + 46,051 
1921-1922) 829,371) 842,541 | —14,999 + 1,829 
1922-1923] 885,611} 785,793 | +10,967 + 88,851 
1923-1924) 824,665) 717,570 | + 3,550 +103 ,545 
1924-1925) 870,597| 826,403 | — 6,589 | + 50,788 
1925-1926] 692,012| 688,174 | —24,166 | + 28,004 
1926-1927) 844,275} 799,060 | +138,646 + 31,569 


“Data from Appendix Table I. 
>Column 1, minus columns 2 and 3. 
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plus ‘feed and waste’,” are composites of 
three elements. It is the object of the fol- 
lowing analysis to separate out each of 
these three elements, so far as may be pos- 
sible. The elements are (1) errors in the 
statistics employed in the calculation, (2) 
actual feed and waste, and (3) changes in 
all stocks other than farm stocks (as esti- 
mated) and the recorded terminal stocks at 
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18 points east of the Rockies and three or 
four points on the Pacific Coast. 

First we undertake to separate out the 
element of changes in stocks. This may 
readily be done with considerable accuracy 
on the assumption that any correlation 
found to exist between the composite series 
and any series of changes in statistics of 
stocks must reflect the influence of the ele- 
ment of changes in stocks in the composite 
series. We know of no reason to expect 
either of the other elements in the compos- 
ite series to show a significant correlation 
with changes in any stocks series. 

Charts 12, 13, and 14 show respectively 
the relation between the composite series 
and the changes in each of the principal 
stocks series which might be expected to 


CHAart 12.—RELATION oF APPARENT CHANGES IN 
ToTaAL OvuTSIDE COMMERCIAL STOCKS PLUS 
“FEED AND WASTE” TO CHANGES IN THE INDEX 
OF OUTSIDE COMMERCIAL STOCKS EAST OF THE 
Rockigs, JuLty 1 To Jury 1, 1896-97 To 1926— 
Qe 


APPARENT CHANGES PLUS FEED AND WASTE 
Million bushels 


-100 
CHANGES IN OUTSIDE COMMERCIAL INDEX 
Per cent of normal 


-50 0) 50 100 150 


* See note to Chart 14. 


be closely related to the element of changes 
in stocks in the composite series. For rea- 
sons that will be made clear shortly, obser- 
vations for the years 1903-21 are designated 
by solid dots, observations for other years, 
by circles. All three of the charts show a 
fair degree of relationship, especially if 
only the solid dots be considered, but it is 
at once apparent that changes in terminal 
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stocks are less closely related to the ele- 
ment of changes in stocks in the composite 
series than are changes in either of the 
other stocks series. 

Calculating the average relation between 
the composite series and the changes in the 
index of outside commercial stocks east of 


CuartT 13.—RELATION oF APPARENT CHANGES IN 
ToTaL OvutTsipE ComMMerctAL Stocks Prius 
“FEED AND WASTE” TO CHANGES IN THE INDEX 
OF EASTERN TERMINAL Stocks, JuLy 1 To 
JuLty 1, 1896-97 To 1926—27* 


160 


120 


@ 
{o) 


APPARENT CHANGES PLUS FEED AND WASTE 
Million bushels 
jf 
ie) 


-60 (e} 60 120 180 


-120 
CHANGES IN EASTERN TERMINAL STOCKS 
Per cent of normal 


-180 


* See note to Chart 14. 


the Rockies (the dotted diagonal line in 
Chart 12), we obtain a basis for estimating 
from the latter series for each year the ap- 
proximate value of the element of change 
in stocks in the composite series. We may 
then subtract these estimates from the fig- 
ures in the composite series, leaving a re- 
sidual or “feed and waste” item which 
represents a combination of actual feed 
and waste and the effects of all errors in 
the data of supplies and disposition. The 
series of values for the “feed and waste” 
item, thus calculated, are shown graphically 
in Chart 15 (p. 162). 


DEALING WITH ErRroRS IN DATA 


Obviously, the calculated “feed and 
waste” must be influenced in considerable 
measure by errors in the data employed in 
the calculation. In particular, it is not rea- 
sonable to suppose that actual feed and 
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waste was as low in the three years 1898-99 
to 1900-1901 as is indicated by the data 
shown in Chart 15, nor is it likely that in 
the three years 1922-23 to 1924-25 it was as 
far above that in earlier years as is there 
indicated. The relatively low figures in the 
first period and the relatively high figures 


CuHart 14.—RELATION oF APPARENT CHANGES IN 
ToTaAL OuTSIDE COMMERCIAL Srocks PLus 
“FEED AND WASTE” TO CHANGES IN FARM 
Stocks, JuLty 1 To Juty 1, 1896-97 Tro 1926— 
rap 


120 


APPARENT CHANGES PLUS FEED AND WASTE 
Million bushels 
is 
co} 


-20 Om 20 40 60 
CHANGES IN FARM STOCKS 
Million bushels 


* Data from Table 4 and Appendix Table I. The ap- 
parent change in total outside commercial stocks plus “feed 
and waste” is a composite of three elements: (1) actual 
changes in total outside commercial stocks, (2) actual feed 
and waste, and (3) the effects of errors in the data em- 
ployed in the computation. The actual changes in total 
outside commercial stocks are so large and so closely re- 
lated to the changes in the statistics of stocks in various 
positions as to result in a fairly close relationship between 
the composite series and the changes in statistics of stocks. 
The relationships are closer over the period 1902-3 to 
1920-21 (the years represented by the solid dots), in which 
the element of error in the data appears to be less im- 
portant. 


in the second must arise largely from some 
inconsistencies in the statistics of supplies 
and disposition, most probably from incon- 
sistencies in the production estimates. For 
the earlier period the production estimates 
employed in the calculation are our revised 
figures. Our revised estimates are much 
above the official figures, but on this show- 
ing appear to be still too low for the crops 
of 1898, 1899, and 1900. The evidence here 
suggests also that our revised estimates for 
the crops of 1896 and of 1901 (affecting the 
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observations for 1896-97 and 1901-2 on 
the chart) are too high, by comparison with 
later estimates. These indications are all in 
line with the opinions expressed in connec- 
tion with the publication of our revised es- 
timates.t The evidence in Chart 15 that the 


Cuart 15.—SECOND PRELIMINARY CALCULATION OF 
“FEED AND WASTE,” FOR CROP YEARS, 
1896-97 To 1926-—27* 


(Million bushels) 


‘\ 

-40 -40 
1896 1900 1905 1910 1915 1920 1925 
~97 -Ol -06 “11 -16 2) 26 
* Data from Table 5 (p. 153). A calculation of the “‘feed 

and waste’? residual in the disposition tabulation, making 

use of preliminary estimates of changes in total outside 
commercial stocks to supplement the statistics of changes 
in stocks, reveals peculiarities that are difficult to explain 
on any ground other than that of errors in the data. In 
particular, it appears that the calculated apparent changes 
in total outside commercial stocks plus ‘feed and waste” 


are affected by unusually large errors prior to 1902-3 and 
after 1920-21. 


production estimates for the crop years 
1922-23, 1923-24, and 1924—25 also are out 
of line with earlier and later estimates may 
be accepted as sufficient ground for exclud- 
ing from consideration the data for these 
years, for the present at least. The negative 
“feed and waste” figure for 1921-22, though 
standing alone and possibly the result of a 
defect in the estimate of change in total 
outside commercial stocks for that year, is 
so far out of line with the other figures as 
to justify omitting the data for this year 
also in the subsequent calculations of av- 
erage relationships. 

In the nineteen-year period, 1902-3 to 
1920-21, inclusive, there are several cases 
in which the “feed and waste” figure ap- 


*See especially note 2, p. 258 in “Wheat Acreage 
and Production in the United States since 1866,” 
WHEAT StTupIEs, June 1926, II, No. 7. 


?The Pearsonian coefficients of correlation are 
+0.73, +0.83, and +0.90 in the order in which the 
relationships have been discussed in this paragraph. 
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pears extraordinarily high or low com- 
pared with other years, but on the whole 
the figures for these years appear consist- 
ent. The isolated extreme values, especially 
when the deviations from the average are 
in opposite directions in successive years, 
as in 1913-14 and 1914-15, especially, may 
be attributed to defects in the index of 
outside commercial stocks as a basis for es- 
timating changes in total outside commer- 
cial stocks quite as well as to defects in the 
production estimates. It seems best, there- 
fore, in investigating the relation of changes 
in the several stocks series to the apparent 
changes in total outside commercial stocks, 
to use all the data for the nineteen years, 
1902-3 to 1920-21, but to omit the data for 
earlier and later years. These, however, 
are retained in the charts for study, but are 
represented by hollow circles instead of 
solid dots. 

Recomputing the curve of average rela- 
tionship for Chart 12, we obtain the solid 
diagonal line. It turns out to deviate only 
slightly from the dotted line computed 
from all the data, indicating that the large 
errors in the data excluded in the second 
calculation had, as a matter of fact, can- 
celled out fairly well in the original calcu- 
lation of the average relationship. The lines 
of average relationship shown on the two 
succeeding charts, like the solid line in 
Chart 12, are computed from the data for 
the years 1902-3 to 1920-21 only. 

Comparing the closeness of the relation- 
ships shown in Charts 12, 13, and 14 on the 
basis of the data for the years 1902-3 to 
1920-21, it is more than ever apparent that 
changes in terminal stocks form the least 
satisfactory basis for estimating changes in 
total outside commercial stocks. Changes 
in the index of outside commercial stocks 
east of the Rockies appear slightly better 
for the purpose than changes in farm 
stocks.’ 


JoINT RELATIONSHIPS 


There remains the question of determin- 
ing whether changes in two or more stocks 
series taken in combination may not fur- 
nish a better basis than changes in any one 
series alone for estimating changes in total 
outside commercial stocks. Outside com- 
mercial stocks, in the mass, form a hetero- 
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geneous total that may contain various con- 
stituent elements, some moving in closest 
sympathy with one of the classes of stocks 
covered by the statistics, some with another. 

A purely statistical answer is readily ob- 
tained from a multiple correlation. The 
results, taken at face value, indicate that 
the best estimates of the apparent changes 
in total outside commercial stocks may be 
obtained by considering the changes in all 
of the statistical series together. The im- 
provement in the technical accuracy of the 
estimates is not great enough, however, to 
be clearly significant, as judged by statisti- 
cal tests,t and on analysis it appears that 
the assumptions implied in the “best” for- 
mula are not at all reasonable. 

Only one joint basis for estimating 
changes in total outside commercial stocks 
which seems to deserve serious considera- 
tion has been discovered. That one involves 
the use of the index of outside commercial 
stocks east of the Rockies and the index of 
eastern terminal stocks, jointly. The statis- 
tical tests indicate that there is fair ground 
for supposing that the improvement in the 
estimates is statistically significant? and the 
assumptions involved appear reasonable.’ 


*The differences between the multiple correlation 
coefficients and the two best simple correlation coeffi- 
cients are of the same order of magnitude as the 
probable errors of the coefficients. The test by com- 
parison of the partial regression coefficients with 
their computed probable errors seems to be invali- 
dated by the high intercorrelations between the inde- 
pendent variables. In particular, one of the regression 
coefficients obtained in a multiple correlation ap- 
peared almost certainly significant when judged by 
its computed probable error, but in the light of the 
known facts was ridiculous. 


2 The partial correlation coefficient is —0.43 with a 
probable error of +0.13. By the usual criteria there 
appears therefore to be about one chance in eighty 
that this appearance of a negative partial correlation 
is “accidental.” At a subsequent stage in the study 
the correlation was recomputed, using index II for the 
outside commercial stocks, resulting in a somewhat 
lower partial correlation coefficient, namely, -—-0.34 
+0.14. This indicates about one chance in sixteen that 
the appearance of a negative partial correlation is 
“accidental.” 

3 The regression equation is A = 45.3+0.83C —0.22T7, 
where, 

A=apparent change in total outside commercial 
stocks plus “feed and waste,” in million bushels, 

C = change in index of outside commercial stocks (in- 
dex I), d 

T = change in index of eastern terminal stocks. 

The negative sign of the coefficient for T is not to be 

interpreted as meaning that A decreases as T in- 

creases, but that A decreases when fh increases more 

than would be expected from the change in C. On this 

interpretation a negative coefficient appears entirely 
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When the statistical evidence is investi- 
gated further, however, it appears even less 
clearly significant than might be expected 


Cuart 16.—RELATION OF RESIDUAL CHANGES IN 
INDEX OF EASTERN TERMINAL Stocks TO RE- 
SIDUAL APPARENT CHANGES IN TOTAL OUTSIDE 
COMMERCIAL Stocks, 1896-97 To 1925-26* 
120 


80 


BS 
(2) 


RESIDUAL APPARENT CHANGES 
Million bushels 
° 


0. 50 100 150 


-100 -50 : 
RESIDUAL CHANGES IN INDEX 
Per cent of normal 


* The residuals are the changes in the series not ac- 
counted for by changes in the index of outside commercial 
stocks east of the Rockies. On the basis of the more homo- 
geneous data, indicated by the dots, there is evidence that 
when terminal stocks increase more than would be expected 
from the change in the index of outside commercial stocks 
east of the Rockies, total outside commercial stocks in- 
crease less. This is not unreasonable, yet we regard the 
evidence as inconclusive (see text, p. 164). 


from the formal statistical measure for 
probable significance. Chart 16 presents 
this evidence‘ graphically, the diagonal 


reasonable. The statistics of outside commercial 
stocks employed as the basis for C are heavily 
weighted with stocks at the larger outside points, and 
it may well be that these tend to move more closely 
with 7 than does the general total of outside com- 
mercial stocks; that in consequence, the best esti- 
mates of A are obtained by including a correction for 
a tendency of C to move too closely with T. 


* Using for brevity the notation given in the previous 
note, this chart shows the correlation of A with T 
when both are corrected for the values of C on the 
basis of the calculated regression equations, based on 
the simple correlations. A simple correlation of the 
“corrected” values thus obtained gives the partial 
correlation coefficient ry7.¢ (using the notation of 
Yule) and the regression of the corrected values of A 
on the corrected values of T (represented by the 
regression line here shown) is the partial regression 
coefficient by7.¢. For a demonstration of these facts, 
see W. L. Crum, “A Special Application of Partial 
Correlation,” Quarterly Publications of the American 
Statistical Association, December 1921, n.s. No. 136, 
p. 951. Professor Crum’s discussion deals specifically 
only with the case in which time is one of the inde- 
pendent variables, but is valid for any set of variables. 
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solid line representing the observed aver- 
age tendency for apparent changes in total 
outside commercial stocks to vary inversely 
with changes in terminal stocks, after mak- 
ing the necessary allowance for changes in 
the index of outside commercial stocks east 
of the Rockies. 

Neglecting the observations represented 
by the hollow circles, which have been 
shown to be probably less trustworthy than 
the other observations, there still appears 
no definite concentration of the points about 
the line of average relationship. On the 
contrary, such tendency to concentration as 
does appear is in the neighborhood of the 
horizontal zero line. There is, therefore, 
ground for supposing that the general tend- 
ency is for the observations to group them- 
selves symmetrically about the horizontal 
zero line, indicating that there is no rela- 
tionship, and that the fact that one large 
positive deviation from this line appears at 
the left and two large negative deviations 
at the right, giving a formally measurable 
relationship, is a pure coincidence. On the 
whole, we consider it quite as likely as not 
that the apparent advantage gained by us- 
ing the index of terminal stocks as part of 
the basis for estimating changes in total 
outside commercial stocks is spurious. 

We have now derived three separate 
bases for estimating the changes in total 
outside commercial stocks of wheat, no one 
of which is clearly much more trustworthy 
than any other. We may estimate the 
changes in total outside commercial stocks 
from the changes in the index of outside 
commercial stocks east of the Rockies, from 
the changes in the estimates of farm stocks, 
or jointly from the changes in the index of 
outside commercial and in the index of ter- 
minal stocks, all with substantially the same 
evidence of probable accuracy. In such a 
case, the most reasonable course to pursue 
is to derive the estimates on all three bases 
and see if more cannot be learned from a 
joint consideration of the three sets of re- 
sults than from any one by itself. 


THE ALTERNATIVE INDEXES AGAIN 


At this point, however, we must return to 
the question whether the index of outside 
commercial stocks east of the Rockies is 
best used in the form in which it has thus 
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far been employed in the analysis (a com- 
posite series, derived from the Daily Trade 
Bulletin statistics for the years 1896-1918 
and from the Department of Agriculture 
estimates of country mill and elevator 
stocks for subsequent years) or in its al- 
ternative form in which it is derived from 
the Daily Trade Bulletin statistics through- 
out. (See pp. 151-53.) It is now apparent 
that, so far as it is used at all, this index 
must form the basis, either alone, or with 
the index of terminal stocks as a subsidiary 
factor, for estimates of changes in total out- 
side commercial stocks of wheat. Under 
these conditions, it is particularly impor- 
tant that the series be consistent through- 
out, in the sense of reflecting changes in the 
same classes of stocks. When the series is 
to be used alone for estimating changes in 
total outside commercial stocks it is impor- 
tant also that it be derived by the method 
that will probably render it most repre- 
sentative of changes in total outside com- 
mercial stocks. 

The fact that the Daily Trade Bulletin 
statistics of outside commercial stocks seem 
to cover mill stocks at least as adequately 
as elevator stocks at the smaller points,* 
suggests that they may be more representa- 
tive of total outside commercial stocks than 
the Department of Agriculture estimates. 
In the total outside commercial stocks, mill 
stocks apparently bulk much larger than 
elevator stocks (see Chart 4, p. 145). While 
the Daily Trade Bulletin figures cover coun- 
try rather than city mills, together with 
country elevators, the country mill element 
in the figures may reflect very well the 
changes in city mill stocks. This supposi- 
tion is supported by a study of statistics for 
the past three years, during which time city 
mill stocks statistics are also available. 

In the following tabulation, the three 
series of statistics are expressed as percent- 
ages of the figure for 1925 in each series. 


City mill “Outside commercial” stocks 

stocks D.T.B. U.S.D.A. 
1925 shia adecs 100 100 100 
D2 Oieeterrerete 113 115 91 
O27 sence 173 121 71 


For these years at least the Department of 
Agriculture series would furnish a quite 


*See comment on p. 152 above. 
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erroneous index of the movement of all 
outside commercial stocks (including city 
mill stocks as the largest constituent), while 
the Daily Trade Bulletin series would fur- 
nish an index that would be useful in the 
absence of more complete data. 

It appears, therefore, that the evidence 
definitely favors use of this index in the 
second form, based throughout on the Daily 
Trade Bulletin statistics. It is desirable, 
therefore, to recalculate the relationships 
involving changes in the index of cutside 
commercial stocks, using the index in its 
second form. The second form of the index 
differs from the first only in the values for 
1919 and subsequent years, and since the 
relationships are determined for the period 
1902-3 to 1920-21 only, there are but three 
values affected, the changes in the index for 
the crop years 1918-19, 1919-20, and 1920-— 
21. As might be expected, the revised cal- 
culations show results differing little from 
those obtained in the original calculations. 
The equations of relationship, omitting the 
constant terms, which represent average 
“feed and waste,” are given in a note to 
Table 6 (p. 166). 


THE ESTIMATES 


Proceeding with the necessary calcula- 
tions, we obtain the three sets of estimates 
of changes in total outside commercial 
stocks shown in Table 6. Corresponding to 
each set of estimates of changes in total 
outside commercial stocks is a different set 
of figures for “feed and waste,” the residu- 
als remaining after the estimates of changes 
in total outside commercial stocks are 
subtracted from the composite items for 
“changes in total outside commercial stocks, 
plus ‘feed and waste.” These figures are 
shown in the last 3 columns of Table 6. 
When these data are put in graphic form, 
as in Chart 17, showing the alternative esti- 
mates of changes in stocks, and Chart 19 
(p. 174), showing the alternative series for 
feed and waste, it appears that the dif- 
ferences are after all seldom large. 

Although the broadest basis for forming 
conclusions is to be found in a joint con- 
sideration of the three alternative sets of 
estimates of changes in total outside com- 
mercial stocks and the three corresponding 
sets of figures for “feed and waste,” it is 
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desirable for some purposes to be able to 
designate one among the three series of esti- 
mates of changes in total outside commer- 
cial stocks as probably the best. As already 
noted, the statistical tests failed to yield 
conclusive proof of superiority of any one 
of the three sets of estimates over either of 
the others. They did indicate, however, that 


Cuart 17.—ALTERNATIVE ESTIMATES OF CHANGES 
IN TOTAL OUTSIDE COMMERCIAL STOCKS, JULY 1 
To Juty 1, 1896-97 Tro 1926—27* 


(Million bushels) 
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120 -120 
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-97 -Ol -06 tt 16 -21 
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* Data from Table 6. The analysis presented in the text 
develops three different bases for estimating changes in 
total outside commercial stocks. The series of estimates 
designated A is based on the changes in farm stocks; B, on 
changes in the index of eastern outside commercial stocks; 
and C, on changes in the index of eastern outside commer- 
cial stocks and changes in the index of eastern terminal 
stocks, jointly. There is little ground for choosing between 
the three sets of estimates, though series B appears to de- 
serve somewhat greater confidence than the other series. 


the estimates based on changes in the index 
of outside commercial stocks east of the 
Rockies are probably better than the esti- 
mates based on changes in farm stocks. It 
appears eminently reasonable that this 
should be the case. As between the esti- 
mates based on changes in the index of 
outside commercial stocks east of the 
Rockies and the estimates based on a joint 
consideration of that series and the changes 
in eastern terminal stocks, the statistical 
evidence of superiority was ambiguous. In 
such a case the estimates on the simpler 
basis are to be preferred as being possibly 
more trustworthy and certainly easier to 
interpret. We therefore regard the esti- 
mates based on changes in the index of out- 
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side commercial stocks east of the Rockies For the last two crop years there is avail- 
as probably superior to either of the other able a more reliable basis for obtaining the 
series and represent it by the solid line (B) changes in total outside commercial stocks 


TABLE 6.—ALTERNATIVE ESTIMATES OF CHANGES IN TOTAL OUTSIDE COMMERCIAL STOCKS AND CORRE- 
SPONDING CALCULATIONS OF “‘FEED AND WASTE,” 1896-97 To 1926-27 


(Million bushels) 


Estimated change in total 


Year outside commercial stocks® Calculated ‘‘feed and waste’’> 
July 1 to July 1 
A B Cc A B Cc 

USSCRISO memes —36.5 —19.7 == 930; + 97.3 + 80.5 + 69.8 
189/-18Y8.....006. 1525 —30.5 33.7 AS A + 33.1 eer Me 
1898-1899......... +82.6 +64.7 +73.9 == 30.2 SPAS Soy 
1899-19U0......... 20955 = 8.3 —20.4 + 25.0 EL a0 8 FOE 
ICCA soacooss —37.8 —10.8 — 4.9 — 7 — 27.7 — 33.6 
1901-19U2......... 430.3 10.4 eye) + 49.2 4+ 91.9 4. 88:6 
OUZEI G0 Se scrstecterets —I7.1 — 5.0 — 4.5 + 56.3 + 44.2 + 43.7 
1908-1904......... hie cress eigs4 + 69.9 + 49.9 + 44.9 
EBs poeaaod —20.3 —13.7 —18.1 + 61.4 + 44.8 + 49.2 
1905-1906..... Ane +33.9 +25.0 +22.0 + 39.5 + 48.4 + 51.4 
NOGA s swicoqend +12.5 +30.5 +26.2 + 58.3 + 40.3 + 44.6 
UA oon ooscas — 33.8 —47.0 —37.8 + 34.6 + 47.8 + 38.6 
INURE CUA andqode — 28.2 —15.3 —19-1 + 65.9 + 53.0 + 56.8 
IRSA BA onsanoc +34.5 +24.4 +29.9 + 28.1 + 38.2 + 32.7 
IBICA CMU lesooonees — 5.1 + 7.4 — .7 + 46.7 + 34.2 + 42.3 
INGA Mes sancons —15.3 —11.0 aed + 24.3 + 20.0 + 22.9 
TASS son cecr +17.4 + 7.3 + 3.8 + 6.1 + 15.2 + 18.7 
AOTSS1 O14 ee ce aes. a0) — 2.2 +10.3 + 87.7 + 84.9 + 72.4 
MESON ssocoeon — §.0 —29.3 eeu + 3.1 + 27.4 + 30.3 
EARS, poegaane +68.8 +77.4 +72.1 + 74.0 + 65.4 + 70.7 
IG oo conn oon —88.7 — 87.7 Well + 60.4 + 59.4 + 62.8 
IIe aswonena hte =— 9:3 = pil + 43.8 + 41.8 + 32.9 
OUST OO eretarateteterere +16.8 +20.2 +19.6 + 66.6 + 63.2 + 63.8 
IAC AVacooneone +45.5 +61.7 +71.2 + 65.5 + 49.3 + 39.8 
CATA sooceac +10.8 —30-1 —29.2 + 35.2 + 76.1 + 75.2 
PARIS PH a osaonad —36.5 +12.0 + 7.6 + 38.3 — 10.2 — 5.8 
PPP osoncenes + 5.3 +44.7 +52.2 + 83.6 + 44.2 + 36.7 
G2 ac1 O24 eres — 7.4 —38.5 —57.5 +111.0 +142.1 +161.1 
PE BP itss caudocd — 2.4 —15.0 —15.8 + 53.2 + 65.8 + 66.6 
IPB AAR o couonec —12.6 + 9.5 +28.0 + 40.6 + 18.5 -0 
IPAs cooneno + 9.6 + 3.5 — 3.0 + 22.0 + 28.1 + 34.6 
AVON ALO lens sevicsielsce's 25.2 25.2 DAH 


@ Series A calculated from changes in farm stocks (F), using the equation Y = 1.502 F; series B calculated from changes 
in the index of outside commercial stocks east of the Rockies (C), using the equation Y = 0.567 C; series C calculated 
from changes in the index of outside commercial stocks east of the Rockies (C) and changes in the index of eastern 
terminal stocks (7), using the equation Y = 0.743 C — 0.176 T. These are the equations obtained from the correlations of 
apparent changes in total outside commercial stocks plus “feed and waste’? with the changes in the several stocks series, 
as discussed in Section VI, with the constant terms omitted. 

» Obtained by subtracting the corresponding estimates of change in total outside commercial stocks from the apparent 
change in total outside commercial stocks plus ‘‘feed and waste”? (Table 5, p. 160). 


in Chart 17. This series alone is reproduced than that furnished by any of the esti- 
in Appendix Table I, and likewise forms mates shown in Table 6. The Department 
the chief basis for the series of estimates of of Agriculture estimates of interior mill 
total outside commercial stocks discussed and elevator stocks and the Department of 
subsequently and shown in Appendix Commerce statistics of city mill stocks, to- 
Table II. gether, probably cover most of the outside 
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commercial stocks of wheat in the United 
States. These figures are available for July 1 


of the last three years as follows, in million 
bushels: 


1925 1926 1927 

Interior mill and elevator’ 31.4 28.5 PPAM 
Cityamnill Stan tae oe 26;/. 30.3" 46 
TRGHIEU sins tick eh eee 58.1 58.8 68.2 


* Department of Agriculture estimates, for 1926 and 1927, 
as published in 1927; for 1925, the original estimate raised 
24 per cent. 

® Department of Commerce figures, omitting stocks re- 
ported as held in country elevators and in public terminal 
elevators. 


The changes in total outside commercial 
stocks indicated by these figures are, for 
1925-26, an increase of 0.7 million bushels, 
and for 1926-27, an increase of 9.4 million 
bushels. These are the changes shown in 
column 14 of Appendix Table I for these 
two crop years.? 

It is interesting to compare the changes 
in outside commercial stocks as thus cal- 
culated from the fairly complete statistics 
available for these two years with the esti- 
mates shown in Table 6. It is at once 
apparent that the estimates based on 
changes in the index of outside commercial 
stocks (series B) conform better with these 
figures than the estimates on either of the 
other bases. If the changes indicated by the 
above tabulation be taken as accurately rep- 
resenting the facts, the estimates in series A 
of Table 6 appear to be in error by 13 and 0 
million bushels, respectively, the estimates 
in series B, by 9 and 6 million bushels, and 
the estimates in series C by 27 and 12 mil- 
lion bushels. 


ACCURACY OF ESTIMATES 


The estimates of changes in total outside 
commercial stocks may be interpreted 
more intelligently if some criterion can be 
obtained for judging their probable accu- 
racy. It is, of course, quite impossible to 
judge whether the estimate for any indi- 
vidual year is close to the truth or far from 
it. It is quite possible, however, to deter- 


1In Appendix Table I all of the figures have been 
shown to thousands of bushels: some of the figures 
deserve to be shown in this detail, and it has seemed 
desirable to maintain uniformity despite the fact that 
others of the figures are probably not significant be- 
yond the millions. 
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mine approximately the range within 
which the majority of the errors will fall. 

The errors in the estimates of changes in 
total outside commercial stocks are un- 
doubtedly similar to the errors that would 
be made in estimating changes in one of 
the existing statistical series of stocks from 
changes in another statistical series. We 
have in the data discussed in Section V 
illustrations of the errors that would have 
occurred in estimating changes in one 
series from a closely related series and 
illustrations of the errors that would have 
occurred in estimating changes in one 
series from changes in much less closely 
related series. Which class of situation is 
involved in the case of the estimates of 
changes in total outside commercial stocks? 

Briefly, it appears that the estimates of 
changes in total outside commercial stocks 
must be at least as good as, probably some- 
what better than, the best estimates that 
might have been made of changes in any 
one of the statistical series from changes in 
any other. The relative accuracy with 
which various series may be estimated 
from other series may conveniently be 
judged from a comparison of the Pear- 
sonian coefficients of correlation. We 
noted in Section V, for example, that 
changes in the index of outside commercial 
stocks east of the Rockies might be esti- 
mated with considerable accuracy from 
changes in farm stocks, and vice versa. The 
coefficient of correlation between the two 
series of changes is +0.81 for the entire 
period 1896-97 to 1925-26, and +0.91 for 
the 19-year period, 1902-3 to 192U-21. 

We have, of course, no measure of the 
correlation between changes in total out- 
side commercial stocks and changes in the 
index of outside commercial stocks east of 
the Rockies, but we can calculate the coef- 
ficient of correlation between the latter 
series and the series representing apparent 
changes in total outside commercial stocks 
plus “feed and waste.” This coefficient is 
+0.90. The series representing apparent 
changes in total outside commercial stocks 
plus “feed and waste,” as previously noted, 
is composed of three elements: (1) actual 
changes in total outside commercial stocks, 
(2) feed and waste, and (3) the net result- 
ants of all the errors in the data employed 
in the computation. There is no reason to 
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suppose that there is a close correlation 
between either the second or the third ele- 
ment in this composite series and the 
changes in the index of outside commercial 
stocks. In consequence, the observed cor- 
relation of +0.90 between the latter series 
and the composite series must arise largely 
from the existence of a correlation consid- 
erably above +0.90 between the changes in 
the index of outside commercial stocks and 
the changes in the one element of the com- 
posite series with which it is closely cor- 
related, namely, the changes in total out- 
side commercial stocks. Applying the 
same reasoning to judge the probable close- 
ness of the relationships involved in the 
two alternative series of estimates of 
changes in outside commercial stocks, it 
appears that the correlations between 
actual changes in total outside commercial 
stocks and changes in farm stocks would 
exceed +0.83, and between actual changes 
in total outside commercial stocks and 
changes in the index of outside commercial 
stocks and in the index of terminal stocks, 
taken together, would exceed +0.92. As 
previously indicated, we regard the close- 
ness of the latter relationship as probably 
partly spurious (“accidental”). There is a 
similar, though smaller, chance of a spuri- 
ous element in the other correlations, but on 
the whole it appears that all three sets of 
estimates of changes in total outside com- 
mercial stocks rest on relationships as close 
as, or closer than, the relationship between 
changes in farm stocks and changes in the 
index of outside commercial stocks east of 
the Rockies.* 


1The several coefficients of correlation given above 
and some additional coefficients may be tabulated for 
convenient reference. In the following tabulation, 
designations of the coefficients are based on the nota- 
tion used by Yule, substituting letters for numbers. 
A designates apparent changes in total outside com- 
mercial stocks, plus feed and waste; C, changes in the 
index of outside commercial stocks east of the 
Rockies; F, changes in farm stocks; P, changes in 
Pacific Coast stocks; and 7, changes in the index of 
eastern terminal stocks. The coefficients of correla- 
tion, calculated from the data for the periods indi- 
cated, are as follows: 


abi de 1902-3 1896-97 
fo) to to 
1920-21 1920-21 1925-26 
Togs ste ccs 0.904 Pops sssees +0.886 +0.752 
Tpipeelerebele ete she 0.733 Topeseces- +0.909 +0.806 
Tepfsteweterecte sen 0.833 Tope mitiorcran Bx 5 +0.628¢ 
i Sigaoo Rowe 4 0.916 (+0.212 


“For ‘‘typical”’ years only (see p. 156). 
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This being the case, a more detailed 
study of the errors in estimates of changes 
in one of the statistical series, based on the 
observed changes in the index of outside 
commercial stocks east of the Rockies, will 
throw light on the magnitude of changes in 
total outside commercial stocks. Table 7 


TABLE 7.—RECORDED AND “ESTIMATED” CHANGES IN 
JuLy 1 Farm Stocks, 1896-97 To 1926-27 


(Million bushels) 


Recorded Estimated 

Year change® change? Difference 
USOGzISS Tame eevee PSS —12.8 +11.5 
ISA eiss con oom 6 1023 —19.4 — 9.1 
SOS SOO seperti ».| +50-0 +38.5 —16.5 
Ike! Sed OUD eis ars Sdiod aed Sis == fi) + 9.1 
CAs ononoce auc —25.2 == fou! +17.8 
IRIS cons og 0005+ 20:2. — 6.4 —28.6 
1902-1908 emcee. —]1.4 — 3.9 + 7.5 
TODS -1L90G Ee tac serctee aa= Tate! + 4.2 +12.0 
19041905) ane = 19-5) 2 Ota ees 
GOES cconsanoc oe +22.6 +14.4 = Bo) 
JONGE OTe cere: + 8.3 +17.7 + 9.4 
IOs conto canes SW — 29-4 — 6.9 
Ie nooo tear —18.8 —10.2 + 8.6 
IES eee Gob oaone +23.0 +14.0 — 9.0 
IGA aici osedadc == Bipf! + 3.6 + 7.0 
1b AEA, oo Go obec —10.2 == 1/8 ae Worl 
LODZ =LOUS eee eee terete +11.6 + 3.6 the) 
ITB Soe aosoce — 3.3 — 2.2 lsd 
LOTS) OF eee secre == Bos! — 18-7 —15-4 
IGA ANC ccoconnouor +45.8 +46.2 J A! 
INABA og 6 boon oo ons —59.1 —4.2 a5 AE) 
UII ARS noe ons ssc = ls —= (RAS + 1.0 
Tn ete A oe oe +11.2 +11.4 ge ays 
D191 OO aera rarer +30.3 136.7 + 6.4 
IGZTAP Al ea 6 Osceo ade + 7.2 —19.1 —26.3 
JPA LA PPA s more op ode —24.3 + 6.5 +380.8 
IMPPRI PRI do cece chads + 3.5 +26.3 +22.8 
1 ea Oe a woo caw oe — 4.9 —24.3 1924 
1924-192 5h enenrnee —— 1.6 —10.0 Sa: 
102551926 teeeee eee = Biot! + 5.0 +13.4 
19262192 (2 erent + 6.4 + 1.2 —— 552 
AVOLAG OG nanse ee te cists 16.8 15.4 10.7 


«Data from Appendix Table I, column 9. 

> Calculated from changes in the index of outside com- 
mercial stocks east of the Rockies (C), using the equation 
Y = —0.85 +0.345C. 


shows in the first column the recorded 
changes in farm stocks, in the second col- 
umn the series of estimates of changes in 
farm stocks, based on the changes in the 
index of outside commercial stocks east of 
the Rockies and the observed average rela- 
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tionship between the two series, and in the 
third column the difference, in millions of 
bushels, between the recorded and the esti- 
mated values. The recorded and the esti- 
mated series are shown graphically in 
Chart 18. The differences, or errors, aver- 


Cuart 18.—REcORDED AND “EstTIMATED” CHANGES 
IN YEAR-END Stocks OF WHEAT ON FarMS, 
1896-97 To 1926—-27* 


] 


40 40 
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20 20 
ie) 0 

20 ¥? -20 

O 
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1896 1900 1905 1910 I9I5 1920 1925 
-97 -Ol -06 a 16 2) 26 


* Data from Table 7. The probable accuracy of the esti- 
mates of changes in total outside commercial stocks (Chart 
17) may be judged from a study of the errors in a similar 
set of estimates of changes in farm stocks. The estimates 
here shown, based on changes in statistics of outside com- 
merical stocks east of the Rockies, usually agree fairly 
closely with the recorded changes, but are seriously in 
error in a few years. 
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age 10.7 million bushels (neglecting signs). 
Half of the errors amount to less than 8.6 
million bushels, while the largest error is 
30.8 bushels. 

The errors in the estimates of changes in 
total outside commercial stocks must be 
expected to run somewhat larger than 
these, when expressed in bushels, owing to 
the fact that the changes involved are 
larger; the estimated changes in total out- 
side commercial stocks average 64 per cent 
larger than these estimates of changes in 
farm stocks. Because the relationship in- 
volved is probably somewhat closer, the 
percentage errors are probably somewhat 
smaller for the estimates of changes in 
total outside commercial stocks. The errors 
in the estimates of changes in total outside 
commercial stocks, in million bushels, 
probably average somewhat less, therefore, 
than 64 per cent above the errors in the 
estimates of farm stocks. Concretely, the 
average error in the estimates of changes 
in total outside commercial stocks is prob- 
ably somewhat under 17 million bushels 
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and probably less than half of the errors 
are in excess of 14 million bushels.* 

It should be noted also that the actual 
changes in total outside commercial stocks 
must average larger than the estimated 
changes, probably by nearly 10 per cent. 
This results necessarily from the fact that 
the method employed serves to estimate ac- 
curately the influence of part of the factors 
affecting total outside commercial stocks, 
but not the influence of all the factors.? A 
similar result is observable in the “esti- 
mates” of changes in farm stocks shown in 
Table 7, which average 9 per cent under the 
average of the recorded changes. 

The general conclusion reached after the 
study of similarities in movements of 
stocks (Section V), that changes in one 
class of stocks may usually be estimated 
fairly accurately from changes in another 
class of stocks, but that in a few years large 
errors are to be expected in such estimates, 
is pertinent here. 


TOTAL OUTSIDE COMMERCIAL STOCKS, 
JuLY 1, 1896-1927 


Setting up the disposition table in the 
form used for this study, it has not been 
necessary to estimate the actual totals of 
outside commercial stocks for individual 
years, but merely the changes from year to 
year. For some purposes, however, it is 
important to have a series showing these 
totals as accurately as possible. Calcula- 
tions of disposition stated in the usual form 
require use of the actual figures, and it is 
frequently more convenient to study the 
changes in a chart of the actual figures 
rather than in a chart showing merely the 
changes from year to year. 


1The observed errors in the similar estimates of 
changes in farm stocks throw no light, of course, on 
the question of which estimates of changes in total 
outside commercial stocks are most in error or in 
what direction any particular estimate errs. 


*Expressed mathematically the estimates have a 
standard deviation og, while the actual changes have 
a standard deviation og, which is the result of a com- 
bination of the portion of the changes which is ac- 
curately estimated and the residual changes, the latter 
with a standard deviation o,. Since the residual 
changes are necessarily uncorrelated with the esti- 
mated changes, oq’ = oe’ + or’. If the coefficient of cor- 
relation between the estimates and the actual changes 
is +0.90, o¢ = 0.900. The arithmetic means of the 
changes may be expected to show approximately 
the same relations as the standard deviations of the 
changes. 
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If the more comprehensive statistics now 
available may be assumed to give a sub- 
stantially complete and accurate statement 
of outside commercial stocks about July 
1, 1927, it is possible to estimate the ap- 
proximate total outside commercial stocks 
for earlier years by using the estimated 
changes to work back from the 1927 total. 
On further analysis we find some evi- 
dence for believing that the existing statis- 
tics for stocks of wheat in the United States 
on July 1, 1927, may be somewhat under 
the actual total (see p. 177), but we find 
no trustworthy basis for estimating the 
amount of the understatement, if such there 
be. This being the case, the existing sta- 
tistics of outside commercial stocks July 1, 
1927, furnish the best available starting 
point. Applying the estimated changes in 
total outside commercial stocks, as shown 
in Appendix Table I, to work back from 
the 1927 total derived from the existing sta- 
tistics‘ we obtain the figures shown in the 
sixth column of Appendix Table II. 

These estimates of total outside commer- 
cial stocks are chiefly significant for the 
year-to-year changes shown, the probable 
accuracy of which has been discussed 
above. Whether the absolute values of the 
figures are approximately accurate or not 
it seems impossible to determine with cer- 
tainty. The estimates necessarily show the 
same trend as the statistics of outside com- 
mercial stocks compiled from the Daily 
Trade Bulletin reports: an approximately 
horizontal trend from 1896 to the war 
period, followed by an increase to an aver- 
age level for the last eight years approxi- 
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mately 50 per cent above the pre-war level. 
It may be that total outside commercial 
stocks have not in fact averaged in recent 
years so much higher than in previous 
years, in which case our estimates for the 
earlier years are too low. 

There is, however, one substantial indi- 
cation that the level of the estimates for the 
earlier years is approximately correct. If 
the general level of the estimates is too low 
over any considerable portion of the period 
the changes, when expressed as percentages, 
will run too large; or if the general level is 
too high, the changes, expressed in per- 
centages, will run too small. We may 
reasonably suppose that the average of the 
percentage changes in total outside com- 
mercial stocks must be approximately the 
same as the average of the percentage 
changes in the recorded outside commer- 
cial stocks, namely about 64 per cent. This 
supposition is the more reasonable since all 
the statistics of year-end stocks, other than 
eastern terminal elevator stocks, show 
roughly the same average percentage 
change, the averages ranging from 54 to 64 
per cent (see p. 154). Taking account of the 
fact, demonstrated above, that the estimates 
of the changes in total outside commercial 
stocks must average about 10 per cent 
under the actual changes, it appears, then, 
that if the level of the estimated totals is 
correct, they should show an average per- 
centage change of about 58 per cent. This 
is in fact precisely the average of the year- 
to-year percentage changes in the estimates 
of total outside commercial stocks as given 
in column 6 of Appendix Table II. 


VII. ANALYSIS AND CONCLUSIONS 


PROBLEMS OF INTERPRETATION 


Having obtained reasonably trustworthy 
estimates of changes in what we have 
called total outside commercial stocks of 
wheat, which are in fact estimates of the 


+To obtain the most complete figure for total wheat 
stocks on July 1, 1927, the Department of Agriculture 
figure for commercial stocks in the principal mar- 
kets must be used in place of other visible supply 
statistics. This figure is 8,689,000 bushels above the 
total of “terminal stocks” as defined for the purpose 
of this study and this 8,689,000 bushels must be 
counted as part of the total “outside commercial” 


changes in total unrecorded stocks of 
wheat combined with a small element of 
recorded outside commercial stocks, we 
have gone as far as it now appears pos- 


stocks, as here defined. To this are added the re- 
ported city mill stocks (omitting stocks held in 
country elevators and in public terminal elevators) 
and the Department of Agriculture estimate of stocks 
of old crop wheat in interior mills and elevators. 

*If the estimates had been constructed by working 
back from the 1927 total by using either of the 
alternative series of estimates of year-to-year changes 
(“A” or “C” of Table 5, p. 160), the estimates for 
earlier years would have run much higher. 
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sible to go toward providing a complete 
and accurate account of the disposition of 
American wheat supplies since 1896. We 
may therefore proceed to the second main 
problem of this study, that of discovering 
what important conclusions may be drawn 
from a study of the data on supplies and 
disposition. 

One important conclusion that must he 
drawn is already evident: changes in year- 
end stocks of wheat represent a con- 
siderably more important element in the 
disposition than could have been supposed 
from an examination of existing statistics 
of stocks. We may now go farther, how- 
ever, and determine with some precision 
the importance of changes in total stocks 
of wheat relative to other elements in the 
disposition. A second question deserving 
investigation is the significance of the fig- 
ures for “feed and waste,” the residual 
items in the disposition table as we have 
set it up. These residuals represent a com- 
bination of actual feed and waste and the 
net resultant of all the errors in the data 
used in the computation. What light do 
they throw on the changes that have oc- 
curred in actual feed and waste and what 
evidence do they give regarding errors in 
the data entering into the computation? 
Finally, we may review such evidence as is 
available on the question whether with the 
addition of the Department of Commerce 
figures on city mill stocks, and with the 
improved statistics of the Department of 
Agriculture on commercial stocks at the 
principal markets and on interior mill and 
elevator stocks, we may expect to have 
available for future years substantially 
complete statements of total year-end 
stocks of wheat. 


IMPORTANCE OF CHANGES IN STOCKS 


In investigating the importance of 
changes in total year-end stocks of wheat 
we may examine first the question of the 
magnitude of the changes in the unre- 
corded stocks, as we are now able to esti- 
mate them, compared with the changes in 
the recorded stocks. The compilation of 
changes in statistics of stocks employed in 
Table 2 (p. 143) involves some duplication 
of statistics. To obtain a complete state- 
ment of recorded stocks, prior to 1919, with- 
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out duplication, we have only to add the 
totals of farm stocks as estimated by the 
United States Department of Agriculture, 
and commercial stocks as recorded in the 
figures compiled by the Daily Trade Bul- 
letin and the Daily Market Record for their 
monthly statement of stocks, after deduct- 
ing from the latter Canadian stocks where 
they were included.t. The changes in the 
statistics of stocks thus compiled are 
shown in the first column of Table 8 (p.172). 
In 1919 the first of a series of improvements 
in existing statistics of stocks was made. 
The net result of these extensions of the 
record of stocks will be considered sepa- 
rately. For the present we are concerned 
only with the completeness of the record 
of changes in stocks obtainable from 
sources available prior to 1919, and for this 
purpose the figures in Table 8 may well be 
brought down to date on a comparable 
basis. In the last three columns of Table 8 
are shown our three alternative estimates 
of changes in unrecorded stocks of wheat.? 

The principal interest in the figures in 
Table 8 attaches to the average magnitude 
of the changes. The changes in the re- 
corded stocks average 30 million bushels 
over the 31 years, 1896-97 to 1926-27, 
whereas the changes in the unrecorded 
stocks appear from these estimates to have 
averaged between 19 and 21 million bushels. 
The three sets of estimates are in close 
agreement as regards the average magni- 


1The Daily Trade Bulletin “stocks in second hands” 
represent merely the total wheat stocks reported in 
their “monthly statement,” plus reported flour stocks, 
expressed as wheat, and a small additional item of 
roughly estimated stocks of wheat and of flour. Only 
the figures in the “monthly statement” are therefore 
to be used here, since we are concerned only with 
stocks of wheat, as such, and can class as “recorded” 
only such figures on wheat stocks as have a definite 
statistical basis. Stocks reported in the Chicago visible 
supply statement are included as a part of the Daily 
Trade Bulletin’s “monthly statement,” and Bradstreet’s 
visible supply statements seem to cover no stocks 
which can be shown to have been omitted from the 
Daily Trade Bulletin’s “monthly statement.” 


?Our estimates of changes in total outside com- 
mercial stocks of wheat, as shown in Table 6, repre- 
sent estimates of a total, part of which is covered by 
existing statistics of changes in outside commercial 
stocks. To obtain the strictly unrecorded portion of 
these estimated changes for this table, we have first 
added the recorded changes in farm and terminal 
stocks to the estimates of changes in total outside 
commercial stocks and then subtracted from these 
totals the changes in recorded stocks as shown in 
column 1. 
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tude of the changes in unrecorded stocks. 
The changes in unrecorded stocks appear to 
average two-thirds as large as the changes 


TaBLe 8.—CHANGES IN RECORDED STOCKS AND Es- 
TIMATED CHANGES IN UNRECORDED STOCKS, 
Juty 1 to Jury 1, 1896-97 To 1926-27 


(Million bushels) 


Unrecorded stocks? 
Year Recorded 
stocks¢ A B oC 
SOORUSO Timer — 59.8 | —31.8 | —15.0 | — 4.3 
USOT EISO Seer ries 18.) — 8-0 —23.0 | —31.2 
SIS SOO wena + 92.2 | 162.8 | +44.9 | +54.1 
IRR soo 66 == Uls || Swot | Beak |) SS allshacs 
IMAM oc cosos == AY sil |) SB OR al 
1 EAs o oun 6 + 6.9 | +32.0 | —10.7 | — 7.4 
1902-190 3teeee — 20.7 | —12.1 Ft ee ca 
19035190 deere. == UE Bees Seay) Eales 
OO Sel 0 oer Slab 00-3) == 1357 peel od 
IARC Goon ac +-939.3 | =+-31.2 | +22°3 | 19.3 
HOOGEI OO femeerter He Ay | SE eh | eetoak | SeiWici 
OO Te LOO Serereters = 60-2 | —23°6 | —36.8 | —27-6 
LOOSSTOOS Meera S24 — 246) ee oe 
ISI. o.co00% + 31.3 | +29.1 +19.0 | +24.5 
HONCAWIN Go oeeno + 10.8) —7.0 | + 5.5 | — 2.6 
TOME hos sooo — 13.3 | —12.4 | — 8.1 | —11.0 
IAB oa5 o6c + 20.1) +15.9 | + 5.8 | + 2.3 
MISE soak == ANell |) == Bot | = ff +11.6 
IE coe a = 16:0 12) 23.19) 26.0 
O10. Greener + 97.1 | +50.9 | +59.5 | +54.2 
NOUGAMI aes oee SaNOCKE | ce) |) =! | 7a? 
TA hos oa ae == Aly || Salo) == Wal? Sih 
TON oonooe + 23.6 | +18.0 | +16.4 | +15.8 
IB ABWA ee canoe + 57-1 | --80°6 | --46.8 | 56.3 
1O20O2 eer. — 13244) -21829" |) ==22..0 | 21-1 
ISVARISYRA. oan — 11.4 | —40.1 | + 8.4 | + 4.0 
12210) 3 ae + 20.1) — 3.9 | +85.5 | +438.0 
NOD cl OD Aran sears — 41; + 2 | =30.9 | —49.9 
SPSS. coaans — ii. |) -- 2.1 | 10-5 | —11.3 
IAA oo coed — 22.1 | —14.6 | + 7.5 | +26.0 
OZ 651 92 (eis SE BEAR Se ee | SE Ps i) == Sarl 
YEE sono monnee 80.3 DAL AW 19.3 21.3 


“Change in the total obtained by adding farm stocks 
(Column 1, Appendix Table II), to total recorded commer- 
cial stocks compiled from the Daily Trade Bulletin (see 
rp Wale, 

>See footnote 2, p. 171. The three series of estimates of 
changes in unrecorded stocks correspond to the three series 
of estimates of changes in total outside commercial stocks as 
shown in Table 6, p. 166. 


in the recorded stocks. By inference, the 
recorded stocks must have covered only 
about 60 per cent of the actual stocks. Com- 
parison of the averages in Appendix Table 
II likewise shows the recorded stocks aver- 
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aging 60 per cent of the estimated total of 
stocks in all positions. 

The method of preparing the estimates 
has been such that it is practically impos- 
sible that this calculation should overstate 
the average magnitude of the changes in 
unrecorded stocks. Rather, they probably 
understate the average magnitude of the 
changes in the unrecorded stocks by nearly 
10 per cent. It is clear, therefore, that any 
impressions as to the importance of 
changes in stocks gathered from a knowl- 
edge of the changes shown by the statistics 
of stocks alone must greatly underrate the 
importance of changes in stocks in their 
effect on the disposition. 

To judge the true significance of changes 
in year-end stocks of wheat, the figures 
must be studied in connection with the 
other items of supply and disposition. The 
data are shown graphically in Chart 1 
(p. 136). The changes in stocks here shown 
are totals obtained by adding the estimated 
changes in total outside commercial stocks, 
as calculated from the changes in the index 
of outside commercial stocks east of the 
Rockies, to the recorded changes in farm 
and terminal stocks. 

The heavy solid line in Chart 1, usually 
the highest line on the chart, represents 
the total supplies from production, plus 
imports. Falling slightly below it in most 
years is the line of short dashes, represent- 
ing the total disposition other than “feed 
and waste.” Annual seed requirements are 
represented by the space under the lowest 
line on the chart and constitute a relatively 
small element in the total, showing only 
minor changes from year to year. Wheat 
milled in the United States, represented by 
the next space, constitutes approximately 
two-thirds to three-fourths of the total dis- 
position, but, with the exception of the 
period from 1918-19 to 1921-22, shows only 
slight changes from year to year. Such 
changes as appear arise chiefly from vari- 
ations in the quantity of wheat milled for 
export. 

Exports of wheat are represented by the 
space between the highest light solid line 
and the line of round dots. This space is 
cut into by all the double cross-hatched 


*See the discussion in the text and accompanying 
footnote on p. 169. 
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areas, but if attention be fixed on the line 
of round dots, the varying width of the 
space can readily be followed. The great 
variation in the volume of exports is at 
once apparent, contrasting sharply with 
the relative stability of the two items of 
disappearance to which it is added. The 
line of round dots bounding the upper edge 
of the space representing the exports, de- 
serves special emphasis again because its 
height above the base line represents the 
combined total of all the items of disap- 
pearance other than feed and waste. 

Changes in stocks are represented by 
the shaded areas shown above and below 
the line of total disappearance other than 
feed and waste, the single cross-hatched 
areas representing increases in stocks, the 
double cross-hatched areas representing 
decreases. The line of short dashes form- 
ing the upper boundary of the single cross- 
hatched areas and the lower boundary of 
the double cross-hatched areas deserves 
special emphasis also, for its height above 
the base line represents the total disposi- 
tion other than feed and waste out of the 
current year’s crop plus imports. This 
total disposition is larger than the total 
disappearance in years in which stocks are 
increased, while in years in which stocks 
are decreased the total disappearance ex- 
ceeds the total disposition. 

This line of total disposition other than 
feed and waste closely parallels, for the 
most part, the line of total supplies, with a 
small margin for feed and waste. There 
are a few exceptional years in which the 
margin is negative and a few others in 
which the margin appears extraordinarily 
large. The fluctuation in this margin may 
be studied to better advantage from an- 
other chart and will be discussed later 
(p. 174). 

It is at once apparent from Chart 1 that 
the only items in the total disposition 
capable of much variation under any ordi- 
nary circumstances are the exports and the 
changes in stocks. It is through changes in 
these items chiefly that variations in the 
size of the crops must be taken up. Aver- 
aging the data for the thirty years from 
1896-97 to 1925-26, it appears that the fluc- 
tuations in the size of the crop have been 
absorbed in almost exactly equal amounts 
by adjustments in these two items of dis- 
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position. The facts are conveniently set 
forth in the following tabulation, the fig- 
ures being in million bushels. 


AVERAGE DEVIATIONS FROM 10-YEAR MovING 


AVERAGE 
Changes in 
Production Exports* stocks 
13 years of 
large crops....  +680.3 +38.1 438.1 
17 years of 
small cropsans) —03:.6 —30 .3 —29.3 


“Including flour expressed in terms of wheat on the 
basis of the estimated milling ratios for the years in ques- 
tion. 


The averages, however, reveal only part 
of the facts. Variations in the crops as they 
occurred over this 30-year period were ab- 
sorbed in approximately equal amounts by 
variations in exports, and by changes in 
stocks, but viewing the facts more real- 
istically, it must appear that the relative 
importance of these two flexible elements 
in absorbing changes in the size of the 
crops must depend on the nature of the 
changes. In prolonged periods of large or 
small crops such as result from expansion 
or contraction of acreage, changes in stocks 
can count for little in absorbing the excess 
or deficiency; disposition must be adjusted 
to the supply chiefly by adjustments in ex- 
ports. The variations in crops which arise 
from varying weather conditions—high or 
low yields, and light or heavy winter-killing 
—are more largely absorbed by changes in 
stocks. 


“FEED AND WASTE” 


Turning next to the interpretation of the 
calculated figures for “feed and waste,” we 
may advantageously study as a group the 
three sets of figures shown in Table 6 
(p. 166) and reproduced graphically here in 
Chart 19 (p. 174). The question of chief in- 
terest on which some light may be thrown 
are: (1) To what extent do variations in the 
calculated values for “feed and waste” prob- 
ably arise from errors in the estimates of 
changes in total outside commercial stocks 
of wheat? (2) To what extent do variations 
in the calculated values for “feed and 
waste” probably arise from errors in other 
data employed in the computation? And 
(3) To what extent may the figures be 
regarded as probably indicative of actual 
feed and waste? 


174 


The second question may best be an- 
swered first: some of the extreme values 
obtained for “feed and waste” must almost 
certainly arise from errors in data other 
than the estimates of changes in stocks. 
The most conspicuous case is the series of 
three low figures for the years 1898-99 to 


CuHart 19.—ALTERNATIVE CALCULATED SERIES FOR 
“FEED AND WASTE,” BY Crop YEARS, 
1896-97 to 1926-27* 


(Million bushels) 


180 


160 


140 


-20 


-40 
Ig20. 1925 
21 -26 


"40 % 
1896 1900 
-97°—-O! 


1905 
-06 


1910 1915 
“i -16 


* Data from Table 6 (p. 166). Each series of estimates 
of changes in total outside commercial stocks, when em- 
ployed in the tabulation of supplies and disposition, results 
in a different series of values for “feed and waste”’—the 
residual item. The three series of calculated values are in 
agreement in indicating certain errors in the production 
estimates and also certain probable errors in the estimates 
of changes in total outside commercial stocks. No calcula- 
tion of “feed and waste”? as the residual item in a tabu- 
lation of supplies and disposition appears capable of giving 
a trustworthy indication of changes in actual feed and 
waste over this period. 


1900-1901. The average “feed and waste” 
figure for these three years, according to 
each of the three alternative calculations, is 
less than zero. A single extremely low figure 
is usually open to possible explanation on 
the assumption that actual outside commer- 
cial stocks may have declined more than the 
estimated amount (or increased less). To 
apply this explanation to this series of three 
low values, however, would involve the as- 
sumption of an accumulation of errors in 
the estimates amounting to some 160 mil- 
lion bushels over the three years (assuming 
actual feed and waste to have been main- 
tained at the average of the calculated 
values for the next ten years). Such an 
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assumption is, of course, quite untenable. 
The chief explanation, at least, of these low 
figures must lie in errors in other data 
used in the computation, and among these 
data only the production estimates seem to 
offer opportunity for such large errors. 

A similar, though less extreme case is 
presented by the series of low values for 
“feed and waste” for the four years 1909-10 
to 1912-13, inclusive. The average calcu- 
lated “feed and waste” for these four years 
is from 18 to 25 million bushels (depend- 
ing on which set of calculated values is 
used) under the average for the previous 7 
years. To account for this series of low 
values on the ground of errors in the esti- 
mates of changes in total outside commer- 
cial stocks would involve the assumption of 
an accumulation of errors amounting to 
from 72 to 100 million bushels. We estimate 
that total outside commercial stocks in- 
creased from 35 million bushels on July 1, 
1909 to 63 million bushels on July 1, 1913.1 
It is hard to believe that this estimated in- 
crease of 28 million bushels should be 
changed to an estimated decrease of 44 mil- 
lion bushels, as would be called for on the 
assumption of the smallest accumulation 
of error capable of furnishing such an ex- 
planation of the low “feed and waste” fig- 
ures. Nor does it appear likely that actual 
feed and waste was much lower in these 
years than in previous years. It seems prob- 
able that other data employed in the calcu- 
lation must be at fault in some of these 
years at least. 

For the crop year 1921-22 two of the sets 
of estimates show negative quantities for 
“feed and waste,” as in the preliminary 
calculations shown in Chart 15. The third 
set of estimates, however—that based on 
changes in farm stocks—shows a reason- 
able value for the feed and waste in this 
year. The difference arises from the fact 
that farm stocks decreased sharply between 
the beginning and the end of this year, 
whereas terminal stocks and the recorded 
outside commercial stocks increased. In 
the spring of 1921 many farmers held tena- 
ciously to the belief that the drop in prices 
that had continued through the year would 
be followed by a reaction, and maintained 
stocks on farms at high levels at the end of 


*See Appendix Table II. 
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the year. During 1921-22 this hope was gen- 
erally abandoned and farm stocks were re- 
duced accordingly. We know of no reason 
to suppose that the unrecorded mill and 
elevator stocks moved with farm stocks 
under these peculiar conditions, and con- 
sider that the evidence indicates strongly 
that the crop for this year was underesti- 
mated. 

Among the figures for later years, the 
only ones which clearly indicate the pres- 
ence of errors in data other than the esti- 
mates of changes in total outside commer- 
cial stocks are the figures for 1923-24. The 
most conservative of the three figures for 
this year shows “feed and waste” at 111 
million bushels. Probably an unusually 
large amount of wheat was used for feed in 
this year: an inquiry made by the Depart- 
ment of Agriculture in November 1923 in- 
dicated that farmers contemplated feeding 
some 28 million bushels more wheat than 
usual in that year. But even allowing for 
such unusually heavy feeding of wheat, the 
minimum calculated figure for “feed and 
waste” is still some 30 million bushels above 
a reasonable estimate of actual feed and 
waste (taking as the “usual” feed and 
waste, the average of the calculated figures 
for the years 1913-14 to 1920-21) while the 
alternative figures for the same year are 
31 and 50 million bushels higher yet. 

The excess of the most conservative 
figure over a reasonable estimate of actual 
feed and waste may quite reasonably be 
attributed to a defective estimate of the 
change in total outside commercial stocks, 
but such an explanation for the other 
values does not accord with such evidence 
as we have on the probable accuracy of 
the estimates. There is therefore good 


The reports showed an intention to feed 11.6 per 
cent of the crop of 1923 as against a reported “usual” 
figure of 8.1 per cent. See Agriculture Yearbook, 1923, 
p. 660. 

2 The errors in the estimates of farm stocks shown 
in Table 7 (p. 168) show a marked tendency to such 
alternation in direction. More conspicuous cases were 
noted in the discussion of the relation of changes in 
Pacific Coast stocks to changes in the index of outside 
commercial stocks (p. 156). 

® Assuming that it is not reasonable to expect the 
estimates of these changes to be more accurate than 
such estimates of changes in the existing statistical 
series as might be made from changes in other statis- 
tical series, this conclusion follows necessarily from 
a study of the correlation coefficients shown in the 
footnote on p. 168. 
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reason for suspecting an error in the other 
data on supplies and disposition for 1923- 
24. Again suspicion must fall first on the 
crop estimate. 

An answer to the first question stated 
above may now be attempted: to what 
extent do variations in the calculated values 
for “feed and waste” probably arise from 
errors in the estimates of changes in total 
outside commercial stocks? Omitting the 
special cases just discussed, none of the 
variations, individually, is too large to be 
accounted for on this ground. Variations 
in opposite directions in successive years, 
as in 1913-14 and 1914-15, naturally suggest 
the presence of such errors.2, Even more 
important, the average magnitude of the 
variations, excluding the exceptional cases 
already noted, does not exceed a value that 
might reasonably be expected from errors 
in the estimates of changes in total outside 
commercial stocks alone.* 

Having shown first that certain of the 
variations in the calculated “feed and 
waste” figures must apparently be ac- 
counted for on the ground of errors in 
data employed in the calculation, other 
than the estimated changes in stocks, and 
second, that the remaining variations may 
reasonably be accounted for entirely on the 
ground of errors in the estimates of changes 
in total outside commercial stocks, there 
remains nothing which must of necessity 
be accounted for on the ground of actual 
variations in feed and waste. The fact is, 
of course, that actual feed and waste does 
vary from year to year, probably sufficiently 
to render the variations a significant factor 
in the supply and demand situation. To 
the extent that the variations in actual 
feed and waste account for the variations 
in the calculated figures shown in Chart 19, 
the variations to be accounted for on the 
ground of errors in the data, including er- 
rors in the estimated changes in total out- 
side commercial stocks, are reduced. 

It appears probable, however, that the 
variations in the calculated feed and waste 
arise so much more largely from errors in 
the data employed in the calculation than 
from actual changes in feed and waste 
that such calculated figures are of little if 
any value as an index of actual changes in 
feed and waste. This is probably the most 
significant conclusion to be drawn from a 
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study of the calculated figures for “feed 
and waste” and related data. 

The data give some basis, however, for 
judging the amount of variation in actual 
feed and waste. Though the judgment must 
be viewed as strictly tentative until direct 
data on feed and waste over a period of 
years have been made available, it appears 
worth while to give quantitative expression 
to the conclusions suggested by the evi- 
dence here assembled. As noted above, the 
“feed and waste” figures shown in Chart 19 
represent the sum of three elements, (1) ac- 
tual feed and waste, (2) errors in the esti- 
mates of change in total outside commercial 
stocks of wheat, and (3) errors in data on 
the other items of supply and disposition. 
It is clear from the moderate degree of 
variation in the total that the variations in 
the constituent elements must be smaller 
than some have supposed them to be. After 
weighing the various probabilities, it is the 
opinion of the present writer that the vari- 
ations in actual feed and waste, in particu- 
lar, must be smaller than is commonly 
supposed—specifically, that actual feed and 
waste can seldom deviate from the average 
by more than 10 or 15 million bushels. 

Such variations, implying a_ possible 
change from one year to the next of, say, 
25 million bushels, are still by no means 
negligible. We need more definite informa- 
tion on the amount of variation, and espe- 
cially we need to know what circumstances 
are most influential in contributing to large 
(or small) disappearance as feed and waste. 
Is the quality of the crop the most impor- 
tant factor, or is it the price of the usual 
feed grains that is most important? 

There is some ground for questioning 
whether even the general average of the 
calculated “feed and waste” figures is rep- 
resentative of the general average of actual 
feed and waste. The calculated figures run 
most commonly in the neighborhood of 40 
to 50 million bushels, representing 5.5 to 7 
per cent of an average crop. The reports 
obtained by the Department of Agriculture 
in 1923 showed 8.1 per cent of the crop as 
“usually” fed to livestock in the county 
where it was grown.’ Making allowance for 
additional wheat fed to live stock, for dock- 
age, and for industrial uses not covered in 


* Agriculture Yearbook, 1923, p. 660. 
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the estimates of wheat milled, it appears 
that if this estimate is trustworthy, the total 
of the items of disappearance to be repre- 
sented under the term “feed and waste” 
must run considerably above 40 or 50 mil- 
lion bushels. The question whether this is 
the case or not is of no importance, how- 
ever, for analysis of the supply and de- 
mand situation. For such purposes it is not 
the absolute volumes of feed and waste that 
need to be known, but the changes from 
year to year. 


ADEQUACY OF PRESENT STATISTICS 


The fact that the statistics of year-end 
stocks of wheat available prior to 1919 cov- 
ered only about 60 per cent of the actual 
total stocks and yet were commonly re- 
garded as substantially complete, makes 
pertinent the question whether the statis- 
tics have even yet been rendered really 
complete. The best compilation of total 
year-end stocks of wheat that can now be 
made is to be obtained by adding together 
the Department of Agriculture estimates of 
farm stocks and of interior mill and eleva- 
tor stocks, the Department of Agriculture 
statistics of commercial stocks in principal 
markets (the “United States Department of 
Agriculture visible supply”), and the De- 
partment of Commerce reports of mill 
stocks of wheat held in mills and mill ele- 
vators attached to mills, in private terminal 
elevators not attached to mills, and in 
transit and bought to arrive. The tabula- 
tion as of about July 1, 1927, is as follows, 
in thousand bushels: 


Farm Stocks? fhe see cataract ere 27,359 
Interior mill and elevator stocks..... 22,075 
U.S.D.A. visible supply 
Donesticgwneater yaa oer 22,083 
Foreign wheat in store in bond.... 7,472 
City mill stocks 
In mills and mill elevators........ 34,149 
In other private elevators......... 1,605 
In transit and bought to arrive.... 10,395 
DO tal Rises dentaourser ee trounce 125,138 


At first thought it may appear reasonable 
to expect the results of the foregoing analy- 
sis to furnish an answer to the question of 
the adequacy of the present statistics. Such 
an analysis, however, is capable of demon- 
strating only gross inadequacies in the data. 
If it had indicated that the statistics over 
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the whole period omitted only 10 per cent 
of the total outside commercial stocks, for 
example, the evidence of incompleteness 
would be regarded as inconclusive. 

A more serious limitation of the results 
of the analysis, for the purpose of judging 
the adequacy of the existing statistics of 
stocks, arises from the fact that conditions 
at present are radically different from con- 
ditions over most of the period available 
for study. It was shown above (p. 170) that 
the estimates of total outside commercial 
stocks given in Appendix Table II, col- 
umn 6, satisfy the most rigorous test we 
have been able to apply as to the correct- 
ness of the general level of the estimates 
before the war. Since the level of the whole 
series of estimates is determined by the 
assumption that the present statistics of 
stocks are complete, this may be inter- 
preted as a verification of that assumption. 
Regarding it as a verification, however, im- 
plies the further assumption that the great 
increase in the recorded outside commer- 
cial stocks east of the Rockies between the 
pre-war period and the last few years, is 
accurately representative of the increase in 
total outside commercial stocks over the 
same period. This assumption is not un- 
reasonable, but it may quite possibly be in 
error. In consequence we must conclude 
that, while the results of the foregoing 
analysis indicate that the existing statistics 
of stocks are substantially complete, no 
great confidence can be placed in this par- 
ticular evidence. 

To demonstrate clearly the adequacy (or 
the inadequacy) of the existing statistics 
of stocks it would be necessary to analyze 
critically the methods employed in collect- 
ing the existing statistics and to devise ade- 
quate checks to determine: (1) whether the 
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estimates of “interior mill and elevator 
stocks” cover all commercial stocks of old 
wheat not included either in the Depart- 
ment of Agriculture compilation of com- 
mercial stocks at principal markets or in 
the Department of Commerce reports on 
mill stocks, and (2) whether the estimates 
of farm stocks are substantially complete 
and accurate. In our opinion, such an analy-. 
sis and investigation can most advanta- 
geously be made by the Department of 
Agriculture itself. It would undoubtedly 
reveal many facts of interest both to the 
grain trade and to professional statisticians 
and economists. 

For the present we must rely on the judg- 
ment of the Department of Agriculture on 
these points. That judgment seems to be 
that these estimates of stocks in interior 
mills and elevators and on farms omit no 
important body of stocks, but are subject to 
certain errors, which the Department is en- 
deavoring to remove through improvements 
in the estimating methods. 

In two minor respects the existing statis- 
tics are recognized by the Department of 
Agriculture to be incomplete: they omit 
wheat stocks held by mills producing over 
5,000 barrels of flour annually but not re- 
porting to the Department of Commerce, 
and they omit stocks in transit except such 
as are reported by mills.t It should be 
noted also that the statistics of stocks in 
principal markets (the United States De- 
partment of Agriculture visible supply) and 
of mill stocks are defective for the purpose 
of disposition tabulations in that the July 1 
figures undoubtedly include appreciable 
quantities of new-crop wheat in some years. 


1Cf. Agriculture Yearbook, 1926, p. 767. 


This study has been prepared by Holbrook Working. The directors of the 
Institute and other members of the staff have contributed information on a 
number of points. Most of the tabulations and computations have been made 
by Adelaide M. Hobe, and the charts have been prepared by Douglas L. King 
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TABLE I.—SUPPLIES AND DISPOSITION OF WHEAT IN THE UNITED STATES, Crop YEARS 1896-97 To 1926-27 
(Thousand bushels) 


——— 


Supplies Disappearance Apparent 
change in 
Year Total exclu- | total stocks 
July-June Production? Imports? Total Exports¢ Milled@ Seed¢ sive of feed plus “‘feed 
and waste and waste”’ 

(1) (2) (3) (4) (5) (6) (7) (8) 
Ie e-ltst oo ocoucone 612,600 1,534 614, 134 81,058 451,200 76,220 608,478 | + 5,656 
SOT e1SOS meee cere 685,000 2,047 687,047 | 150,105 464,000 81,504 695,609 | — 8,562 
SO Sa SOO wreeerricere 831,600 1,986 833,536 | 141,380 483,900 83,442 708,722 | +124,814 
ISSA NOs coop os oat 682,200 317 682,517 | 102,265 496,300 80,778 679,343 | + 3,174 
TOOOST IO SER rca crac ce 638 , 600: 601 639,201 | 132,657 508,600 79,683 720,940 | — 81.739 
IO GOs soooucenc 829,900 119 829,019 | 154,901 508, 200 77,806 740,907 | + 88,112 
COVA. a000 00 50:0 737,900 1,265 739,165 | 115,485 525,800 74,316 715,601 | + 238,564 
POON Foot 681,500 12 681,512 | 44,281 | 519,100 71,618 | 634,999 | + 46,513 
T9041 S05 sees. 581,000 | 3,103 584,103 | 5,011 | 492,200 70,358 | 567,569 | + 16,534 
1905-19060 eee act 727,200 156 727,356 | 35,057 | 518,300 69,020 | 617,377 | +109,979 
NOOG= IOs oe 759, 700 616 760,316 717,225 522,500 67,502 667,227 | + 98,089 
OAR sis oo opot ond 636, 800 342 637,142 | 100,753 519,400 66,155 686,308 | — 49,166 
O0Ss190G ener 654,500 41 654,541 67,005 505,800 64,979 637,284 | + 17,257 
iba GALE ondaaase 712,700 173 712,873 46,891 506, 700 70,706 624,297 | + 88,576 
TONGS ee cons 659,900 510 660,410 | 23,805 | 513,400 73,180 | 610,385 | + 50,025 
TOs oo ooo 621,338 2,699 624,037 30,266 522,700 72,411 625,377 | — 1,340 
IBA. can copon 730:,267 798 731,065 91,796 526, 700 71,427 689,923 | + 41,142 
TRA Ie os coo e auc 763,380 1,979 765,359 93,270 532,600 75,598 701,468 | + 63,891 
Iie Bes codons 891,017 452 891,469 | 259,948 558, 900 84,997 903,840 | — 12,371 
IESG. wo doco coe 1,025,801 5,703 1,031,504 | 173,953 557,100 78,456 809,509 | +221,995 
OMAR ooucese one 636,318 24,189 660.457 | 149,962 547,100 77,544 774,606 | —114,149 
SALAAM os ooo coe 686,655 29 , 220 665,875 35,196 530,900 89,944 656,040 | + 9,835 
ii) oe enooeed 921,438 IGhs PAL 932.559 | 179,109 545,000 105,226 829,335 | +103,224 
IIAP. acscanooec 967,979 4,780 9725 (59122, 580) 605,900 91.063 SIG 543 an elo 2G 
IPA AL So cannon 833 , 027 51,004 884,031 | 294,115 458 200 90,952 843,267 | + 40,764 
IMAL IAL 3 seoouson 814,905 14, 466 829,371 | 208,392 537,900 96 , 249 8477, 04a ec 
IPRS os a6 0 beens 867,598 18,013 885,611 | 155,180 539,200 91.413 785,793 | + 99,818 
IAB AML, Sa eppone & 797,381 27,284 824,665 78,923 560.500 78,147 717,570 | +107,095 
NOD AS OZ Saar ertee 864,428 6,169 870,597 | 195,655 546,600 84,148 826,408 | + 44,194 
PAIR co.cc ano 676,429 15,588 692,012 63,527 542,900 81.747 688,174 | + 3,888 
IMA CARAT en aneeee 831,040 13,235 844,275 | 156,397 554.100 88,563 799,060 | + 45,215 


* Data, 1896-97 to 1910-11, are Food Research Institute revised estimates, from Wueat Srupres II, 7, 260; 1911-12 to 
1926-27, from Agriculture Yearbook, 1926, and Crops and Markets. 

>General imports” or “imports for consumption” plus “re-exports,’? whichever was the larger (see pp. 140-41); data 
from Monthly Summary of Foreign Commerce of the United States. 

° Domestic exports plus re-exports and shipments to possessions (from Monthly Summary of Foreign Commerce of the 
United States) plus shipments of 6,150 bushels to the American Red Cross in 1918-19 (from United States Grain Corpora- 
tion, Supplement to Grain and Flour Statistics during the War, 1920). 

4¥Food Research Institute estimates, from Wueat Srupies IV, 2, 101. 

* Calculated at 1.38 bushels per acre sown (see p. 142). 
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TABLE I.—SuPpLiEs AND DISPOSITION OF WHEAT IN THE UNITED STATES, Crop YEARS 1896-97 ro 1926-27 


—Concluded 
(Thousand bushels) 


Change in stocks! 


Year 
July-—June 


1896-1897 
1897-1898 
1898-1899 
1899-1900 
1900-1901 


1901-1902 
1902-1903 
1903-1904 
1904-1905 
1905-1906 


1906-1907 
1907-1908 
1908-1909 
1909-1910 ....... 
1910-1911 


1911-1912 
1912-1913 
19138-1914 
1914-1915 
1915-1916 


1916-1917 
1917-1918 
1918-1919 
1919-1920 
1920-1921 


1921-1922 
1922-1923 
1923-1924 
1924-1925 
1925-1926 


eee eee 


eee ewes 


tere eee 


eee eens 


eee eee 


eee ewes 


eee eee 


teen 


ee eens 


ween ene 


ee eeeee 


se ee eee 


ee ee eee 


Terminal 

On farms 
Pacific 
Eastern Coast 

(9) (0) (11) 

—24,270 | —30,023 | — 815 
—10,304 | — 2,697 | +1,823 
+55,001 | +16,884 | + 474 
—15,017 | +18,202 | +2,494 
—25,249 | —15.308 | —2,675 
420,194 | —11,062 | —- 552 
—11,444 | — 3,357 | — 885 
— 7,782 | — 3,788 | — 124 
—138,463 | — 285 | — 828 
+22,642 | +12,169 | +1,747 
+ 8,296 | +14,734 | — 721 
—22,544 | —26.863 | — 565 
—18,809 | — 1,184 | — 447 
+23,018 | + 2,278 | + 645 
— 3,359 | +11,829 | — 18 
—10,195 | = 563 | + 414 
+11,6389 | + 6,557 | + 402 
== ye | leek) |) = 
— 3,264 | — 7,044] — 175 
+45,759 | +3838,219 | + 254 
—59,120 | —26.994 333 
— 7,548 | —13,3858 | —1,750 
+11,198 | + 7,749 | + 844 
+30,285 | +10,930} + 940 
ey AGIs) —-11,628 | - 80 
—24,348 | + 9,228 | + 126 
+ 3,585 | + 7,116} + 316 
— 4,913 | + 8,077 | -- 386 
EY | ee Ie) Ailes) 
— 8,384 | —17,612 | +1,830 
4- 6,886 | + 8,501 | —1,241 


Total dispo- 

Outside commercial sition other| Calculated 

Total than feed “feed and 

Total _|recorded and| and wastey | waste’’ 

Total Recorded | (estimated) | estimated 
(12) (18) (14) (15) (16) (7) 

—30,838 | — 4,186 | —19,690 | — 74,798| 583,680 |-+ 80,454 
— 874 | — 6,428 | —380.528 | — 41,706] 653,903 | + 33,144 
+17,358 | +18,611 | +64,744 | +137,103| 845,825 |— 12,289 
+15,696 | — 1,751 | — 8,341 |— 7,662} 671,681 |+ 10,836 
soul —=ras2025 | —— LO soln) —=2 54,015 | G6Ge02 ii t= =e ta Ceo: 
—11,614 | — 2,600 | —12,370 |— 3,790] 737,117 | + 91,902 
— 4,242 | — 1,056 | — 4,993 | — 20,679| 694,922 |+ 44,243 
— 3,912 | + 1,753 | + 8,341 |— 3,353] 631,646 | + 49,866 
— 1,118 | — 2,872 | —13,675 | — 28,251| 539,318 |+ 44,785 
+13,916 | + 5,256 | +25,024 | + 61,582] 678,959 | 4+ 48,397 
+14,013 | + 6,413 | +30,471 | + 52,780} 720,007 |+ 40,309 
—27,428 | — 9,884 | —46,983 | — 96,955| 589,353 |-+ 47,789 
— 1,581 | — 3,210 | —15,321 | — 35,711} 601,573 |+ 52,968 
+ 2,923 | + 5,125 | +24,399 | + 50,340] 674,637 | + 38,236 
+11,811 | + 1,544 | + 7,377 | + 15,829] 626,214 |-+ 34,196 
— 149 | — 2,303 | —11.008 | — 21,352] 604,025 |+ 20,012 
+ 6,959 | + 1,528 | + 7,320 | 4 25,918} 715,841 | + 15,224 
—15,544 |— 449 | — 2,156 | — 20,979'| 680,489 | + 84,870 
— 7,219 | — 6,162 | —29,336 | — 39,819| 864,021 | + 27,448 
+83,473 | +16,264 | +77,397 | +-156,629| 966,138 | + 65,366 
—26,661 | —18,439 | —87,725 | —173,506| 601,100 | + 59,357 
—15,108 | — 1,958 | — 9,306 | — 31,962) 624,078 |-— 41,797 
+ 8,593 | + 4,248 | +20,201 | + 39,992} 869,327 | + 63,232 
+11,870 | +12,984 | +61,786 | +103,891} 923,484 | + 49,325 
—12,448 | — 6,322 | —30,074 | — 35,361| 807.906 | -+- 76,125 
+ 9,349 | +--2,527 | +-12,080 |— 2,969) 839,572 |— 10.201 
+ 7,482 | + 9,390 | +44,657 | + 55,624) 841,417 |+ 44,194 
+ 8,463 | — 8,101 | —38,528 | — 34,978) 682,592 | +142,073 
AS IO5n t= ool at 14, G80 eo dp O Ou CO4sG3 4am OO Oo 
—15,782 | + 1,999 | + 734 |— 23,482] 664,742 | -+- 27,270 
+ 7,260 | + 730) + 9,415 | + 28,061} 822,121 | +4 22,154 


t Calculated from data in Appendix Table II. 
9 Column 7, plus column 15. 
+ Column 3, minus column 16. 
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TaBLeE II.—Stocxs oF WHEAT IN THE UNITED STATES IN VARIOUS PosiITIONS ABOUT JULY 1, 1896-1927 
(Thousand bushels) 


In terminal elevators In outside commercial hands tore 
a 
July 1 On farms¢ Pacific Estimated positions 
Eastern? Coast? Total Recorded4 totale 
@ (2) (3) (4) Ce (6) oo 

I RLU eaareser acs oreo coor 57,161 47,284 o2d 49,211 13,912 68,862 175,234 
IEF ie Ge nO eOl Ga aOR 82,891 17,261 a 18,373 9,776 49,172 100,436 
BOG Retrenct ae See eee 22,587 14,564 2,985 17; 499 8,348 18,644 58,730 
SOO Tien cree tole irae 77,588 31,448 38,409 34,857 16,959 83,388 195,833 
UTE isha cae micire mao.” 62,571 44,650 5,903 50; 593 15,208 75,047 188,171 
JIG ah ato.cerde aeoeeranaees B31 ,022 29,342 3,228 32 YAU 12,946 64,266 134,158 
OO Sree oie tea aioe 57,516 18,280 2,676 20,956 10,846 51,896 130,868 
QUST erie cea 46,072 14,923 eon 16,714 9,290 46,903 109,689 
SDA ete s eee sstains 38,290 113135 1,667 12,802 11,0438 55,244 106,336 
10 Stet acai sees sates 24,827 10,850. 839) 11.689 Boil Zll 41,569: 78,085 
IS0GHEt eas ieee eee 47,469 23,019 2,586 25,605 13,427 66,593 139,667 
MO amet tres caterer cee ete 55,765 87,753 1,865 39,618 19,840 97 ,064 192,447 
G08 erect ie. tas 83,221 10,890 1,300 12,190 9,956 50,081 95,492 
OOS Restle store ee eyeire 14,412 9,756 853 10,609 6,746 34,760 59,781 
OO Mee tee. etch ee anaes 37,430 12,034 1,498 IB faey 11,871 59,159 110,121 
OMG ierrten nce uvcrteds seer, 34,071 23,863 1,480 25,343 18,415 66,536 125,950: 
1S IDs, anther da gh cm cence 23,876 23,300 1,894 25,194 TY 55,528 104,598 
IIE ce en a et aoe once 30,015 29 ,857 2,296 82,1538 12,640 62,848 130,516 
1 is ee A ee 32,236 14,962 1,647 16,609 12,191 60,692 109,537 
TOMS ae re cee 28,972 7,918 1,472 9,390 6,029 31,356 69,718 
TA Gece Gatree tac cn ne 74,731 41,137 1,726 42,863 22,290 108,753 226.347 
el Di faeetentes emer oye ars 15,611 14,143 2,059 16,202 8,854 21,028 52,841 
1a dobooo sRortea tar : 8,063 785 309 1,094 1,896 22: 20,879 
1 Ore erro Penne anrs clear 19,261 8,534 1,153 9,687 6,144 31,923 60,871 
NOD Ome apt eree tc Cee te 49,546 19,464 2,093 21,557 19,128 93 659 164,762 
IRS Al seppedeelncese on RecaS 56,707 7,836 13273 9,109 12,806 63,585. 129,401 
Epp Mews. cas Co ae RE ayaa) 17,059 1,399 18,458 15,333 75,615 126,482 
OD BERN ekor scat cle Actes 85,894 Qa iS Nealon 25,890 24,723 120,272 182,056 
UE aia SEE CaO OE 80,981 32,252 2,101 34,353 16,622 81,744 147,078 
1 OPS catches banca eer eas oe 20,000 28,005 1,383 29,388 13,471 66,764 125,509 
OD Gate een eect 20,973 10,893 3,213 13,606 15,470 67,498 102,077 
OD eee oe ort occ 27,359 18,894 1,972 20,866 16,200 76,913 125,138 
Average 
TS9Gs1 92 (eee mr teen 87,520 20.493 1,962 22,454 12,380 61,221 121,196 


* For the years 1896-1911, based on the Department of Agriculture estimates of percentage stocks and Food Research 
Institute revised estimates of production (see p. 140); for subsequent years, Department of Agriculture estimates, from 
Wheat and Rye Statistics, p. 37, and Crops and Markets. 

> Chicago Board of Trade “visible supply” at 18 points (see footnote 2, p. 148), compiled from the Chicago Daily 
Trade Bulletin. 

° Compiled from Bradstreet’s; see also Table 3, p. 150. 

4Total reported United States stocks of wheat east of the Rockies, from Daily Trade Bulletin monthly statement of 
“world’s available supply of breadstuffs,” minus eastern terminal stocks as shown in column 2, above. 

¢ Food Research Institute estimates; see pp. 169-70, above. 


WHEAT STUDIES of the FOOD RESEARCH INSTITUTE 


Special studies (exclusive of review and survey numbers) in Volumes I-IV are listed below with 
prices. 


VOLUME I 
No. 2. Current Sources Concerning Wheat Supplies, Movements, and Prices: A Select List, with Com- 
ments. January 1925. $1.00 
No. 4. The Dispensability of a Wheat Surplus in the United States. March 1925. $1.00 
No. 6. Farm Costs of Wheat Production in the North American Spring-Wheat Belt. May 1925. $1.00 
No. 7. European Wheat Production as Affecting Import Requirements. June 1925. $0.50 
No. 8. Canada as a Producer and Exporter of Wheat. July 1925. $2.00 
No. 9. The Disposition of American Wheat Supplies: A Critical Appraisal of Statistical Procedures. 
August 1925. $1.00 
VOLUME II 
No. 3. A National Wheat-Growers’ Co-operative: Its Problems, Opportunities, and Limitations. Janu- 
ary 1926. $1.50 
No. 4. Protein Content: A Neglected Factor in Wheat Grades. February 1926. $0.50 
No. 5. Price Spreads and Shipment Costs in the Wheat Export Trade of Canada. March 1926. $1.00 
No. 7. Wheat Acreage and Production in the United States since 1866: A Revision of Official Esti- 
mates. June 1926. $1.00 
No. 8. The Decline in Per Capita Consumption of Flour in the United States. July 1926. $1.00 
No. 9. A Selected Bibliography of Publications, 1920-25, Relating to the World Wheat Situation. 
August 1926. $1.00 
VOLUME III 
No. 1. American Importation of Canadian Wheat. November 1926. $1.50 
No. 4. The McNary-Haugen Plan as Applied to Wheat: Operating Problems and Economic Conse- 
quences. February 1927. $1.00 
No. 5. The McNary-Haugen Plan as Applied to Wheat: Limitations Imposed by the Present Tariff. 
March 1927. $1.00 
No. 7. Comparative Levels of Wheat Prices in the United States and Canada. June 1927. $0.50 
No. 8. India as a Producer and Exporter of Wheat. July 1927. $2.00 
No. 9. Reactions in Exporting and Importing Countries to Changes in Wheat Prices. August 1927. $0.50 


VOLUME IV 


No. 2. Statistics of American Wheat Milling and Flour Disposition since 1879. December 1927. $1.00 
No. 4. Disposition of American Wheat since 1896. February 1928. $1.00 


RECENT CONTRIBUTIONS FROM THE FOOD RESEARCH INSTITUTE 


(Reprints available free on request) 


G 38. “Forecasting the Price of Wheat,” Holbrook Working. Journal of Farm Economics, July 1927 

G 39. “America’s Agricultural Position and Policy,” J. S. Davis. Harvard Business Review, January 

1928 

G41. “Differential Equations Subject to Error, and Population Estimates,” Harold Hotelling. Journal 
of the American Statistical Association, September 1927 

G 42. “The Future Food Supply of the United States,” A. E. Taylor. Bulletin of the New York Acad- 
emy of Medicine, November 1927 


ER 18. “The Growth Curve in Annual Plants,” H. L. Van De Sande Bakhuyzen and Carl L. Alsberg. 
Physiological Reviews, January 1927 

ER 19. “The Behavior of the Prolamins in Mixed Solvents: III. The Denaturation of Wheat Gliadin,” 
M. J. Gottenberg and C. L. Alsberg. Journal of Biological Chemistry, June 1927 

ER 20. “Glycogen of the Edible Mussel, Mytilus Edulis, L.,” Margaret McDowell. Proceedings of the 
Society for Experimental Biology and Medicine, 1927 

ER 21. “Starch in Flour,” C. L. Alsberg. Cereal Chemistry, November 1927 

ER 22. “The Heat Coagulation of Gluten,” C. L. Alsberg and E. P. Griffing. Cereal Chemistry, Novem- 
ber 1927 

(More complete list on request) 


FOOD RESEARCH INSTITUTE PUBLICATIONS 


WHEAT STUDIES 


Each volume contains a comprehensive review of the world wheat situation during the preceding 
crop year (price, $2.00), three surveys of current developments (price, $1.00 each), and six special 
studies (variously priced, see inside back cover). 

Vol. I. December 1924—-September 1925. 375 pages, bound in red buckram. Price $10.00 

Vol. II. November 1925-September 1926. 367 pages, bound in red buckram. Price $10.00 

Vol. HI. November 1926—-September 1927. 467 pages, bound in red buckram. Price $10.00 

Vol. IV. November 1927-September 1928. Ten issues. Subscription, including temporary binder, $10 


FATS AND OILS STUDIES 


A new series of research studies in fats and oils of animal and vegetable origin, dealing primarily 
with economic aspects—production, trade, prices, and utilization—but with due reference to techni- 
cal knowledge. 


No. 1. The Fats and Oils: A General View. By C. L. Alsberg and A. E. Taylor. February 1928. 
103 pp., 8vo. Cloth, $1.50; paper, $1.00 

No. 2. Copra and Coconut Oil. By Katharine Snodgrass. In press 

No. 3. Inedible Animal Fats. By L. B. Zapoleon. In preparation 


MISCELLANEOUS PUBLICATIONS 


No. 1. Stale Bread Loss as a Problem of the Baking Industry. By J. S. Davis and Wilfred Eldred. 
February 1923. 70 pp., 8vo. Paper, $0.50 


No. 2. The American Baking Industry, 1849-1923, as Shown in the Census Reports. By Hazel Kyrk 
and J. S. Davis. September 1925. 108 pp., 8vo. Cloth, $1.50; paper, $1.00 


No. 3. Combination in the American Bread-Baking Industry, with Some Observations on the Mergers 
of 1924-25. By C. L. Alsberg. January 1926. 148 pp., 8vo. Cloth, $2.00; paper, $1.50 


No. 4. Farm Cost Studies in the United States: Their Development, Applications, and Limitations. By 
M. K. Bennett. In press. 


For subscriptions, completed volumes, and individual publications, address 
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STANFORD UNIVERSITY, CALIFORNIA 
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WHEAT STUDIES 


OF THE 
FOOD RESEARCH INSTITUTE 


VOL. IV, NO. 5 MARCH 1928 


RYE IN ITS RELATIONS TO WHEAT 


SIDE from wheat, rye is the only cereal from which yeast- 
leavened loaf bread can be made. Rye is used for bread- 
making, for feed, and for distillation of alcohol; but only in 
Europe north of the Alps is production or consumption of 
large volume. Before the war, the per capita disappearance 
of rye was about 360 pounds in Germany and only 22 pounds 
in the United States. Since the war disappearance in both 
countries has declined, to about 245 pounds in Germany and 
17 pounds in the United States. There has been a tendency 
to abandon rye bread in favor of wheat, though rye is as 
digestible as wheat except for the bran. Europe has always 
produced the bulk of the world crop of rye but not of wheat, 
and has therefore imported much more wheat than rye. 


For an equivalent number of calories, the price of wheat 
usually exceeds the price of rye both in the United States and 
in Europe. This results largely from consumers’ preference 
for wheat; rye bread has always been the bread of poverty in 
Europe, and rye tends to be regarded merely as a flavoring 
medium for wheat in the United States. Demand for rye 
seems sufficiently inelastic, however, to elevate rye prices 
above wheat prices in years of marked shortage of rye crops. 
So long as consumers everywhere continue to prefer wheaten 
bread and suitable land is available in the world for further 
expansion of wheat production, and so long as American 
farmers prefer other grains for feeding stuffs, the prospect 
for profitable continuous expansion of rye production in the 
United States is not bright. 
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RYE IN ITS RELATIONS TO WHEAT 


In the dietary of most nations the pri- 
mary foodstuffs, plants and products of 
plants, exceed secondary foodstuffs, the 
edible products of animals. Among the pri- 
mary foodstuffs, cereals are the most im- 
portant. As a rule, except in the United 
States and a few other countries excep- 
tionally situated, cereals contribute in 
terms of calories over half the food supply 
of a people. The reasons for the predomi- 
nance of cereals lie both in agriculture and 
in the characteristics of the grains. The 
prominent cereals are wheat, rye, corn 
(maize), barley, oats, the 
grain sorghums, and rice. 

The cereals are prima- 
rily carriers of carbohy- 
drate and protein, the fat 
content being subordi- 
nate. Starch forms the 
outstanding component of 
all cereals, usually over 
70 per cent of the dried 
weight. The proteins are 
important, naturally, but 
particularly so in coun- 
tries making lesser use, 
or no use, of animal prod- 
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somewhat detached from each other in ag- 
riculture, trade, and consumption. But 
though detached, they overlap and their 
relations are important. The three groups 
are the bread grains (wheat and rye), the 
coarse grains (oats, barley, corn, and the 
grain sorghums), and rice. Rice is widely 
used in countries bordering on the Mediter- 
ranean Sea, in the West Indies, and in Cen- 
tral America, but is a secondary or inci- 
dental cereal elsewhere in the Americas, in 
Africa, in Europe, in Australasia, and in 
Asiatic Russia. In all of these regions the 
chief groups of cereals are 
bread grains and coarse 
grains. But in Asia (out- 
side of Siberia) and in the 
East Indies, bread grains, 
coarse grains, and rice are 
all prominent as cereal 
staples in the diet. 
Wheat and rye owe the 
name bread grain to the 
familiar fact that yeast- 
leavened bread is made 
from their flours. Yeast- 
leavened loaf breads can- 
not be made from the 
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ucts. The starch of ce- 

reals is the most important fuel-food 
supporting the body heat and the physical 
work of domesticated animals and human 
beings. Since the starches of all cereals 
yield identical sugar when digested, the 
grains are directly substitutive. External 
characteristics may serve to limit substitu- 
tion to some extent; but for the most part, 
both for human beings and domesticated 
animals, any one of the farinaceous cereals 
may be substituted for any other one. They 
are substitutive agriculturally to less ex- 
tent than nutritionally. 

The potato deserves to be classed with 
the cereals because starch is the chief com- 
ponent of the potato. To the extent, there- 
fore, that any cereal represents a source of 
starch, the potato may be employed as sub- 
stitute. Agriculturally, also, potatoes are 
substitutive with cereals over a consider- 
able range. 

In each continent are three main groups 
of grains which, though substitutive, stand 
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flours of corn, barley, 
oats, and rice, though baked preparations 
of the biscuit type and quick breads can be 
made. In mixed breads, coarse grains are 
often used to stretch the bread grains. But 
in household and commercial practice, the 
distinction is fundamental between bread 
made of flours of gluten-containing bread 
grains and bread made of meals of gluten- 
lacking coarse grains. 

The relations of wheat and rye to each 
other are numerous and important. Europe, 
the largest importer of wheat, is also the 
largest consumer of rye. North America is 
a rye-growing continent, with a population 
of descendants from European stock. A 
study on rye therefore finds an appropriate 
place in Wueat Stupies. The following 
statement is not designed to be exhaustive 
on any point, but is purposed to serve as a 
general orientation on rye to those who are 
interested in the agriculture, the food uses, 
trade practices, and economic relations of 
wheat. 
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RYE IN ITS RELATIONS TO WHEAT 


I. PRODUCTION AND MARKETING OF RYE 


AGRICULTURAL RELATIONS OF RYE 


Rye is a more hardy and rugged crop 
than wheat. It has a wider geographical 
range, both as to latitude and altitude. In 
the northern agricultural areas of Europe, 
Siberia, and in Canada and Alaska, rye 
matures where wheat cannot make a crop. 
South of the Equator, rye matures under 
otherwise favorable conditions in the south- 
ernmost parts of South Africa, Tasmania, 
and Argentina. Rye may successfully be 
sown in the fall throughout a wheat belt of 
North America where wheat must be sown 
in the spring; spring-sown rye, like oats, 
makes a crop in a belt of considerable 
width lying north of the spring-wheat belt. 
At the same time, rye does surprisingly well 
southward in our temperate zone, in the 
sub-tropical regions bordering on the Medi- 
terranean Sea and the Gulf of Mexico. 
Since rye succeeds relatively everywhere 
that wheat thrives, and over large regions 
where wheat fails, the potential rye belt of 
the world is much larger than the potential 
wheat belt. 

It has indeed been suggested that rye be- 
came a cultivated crop because it was so 
hardy a weed-grass that it could not be ex- 
terminated and finally became the major 
crop in some localities. Vavilov has re- 
ported: that in southwestern Asia wild rye 
still occurs as a weed in fields of wheat and 
barley. With increasing altitude, the rye 
withstands the adverse conditions better 
than wheat and barley. Long ago wheat 
and rye were planted together in Russia 
(and to some extent the practice still per- 
sists), the rye tending to predominate with 
unfavorable climate and on poor soils. 

For marginal lands, rye is generally pre- 
ferred over wheat. The soil requirements 
of rye are less exacting than those of wheat, 
and the adaptability is wider. Rye is not 
so good a crop as wheat for the first break- 
ing of a prairie; but it does better on old 
and exhausted soils. Rye succeeds on the 
peaty soils of moors where wheat fails. 
Rye tolerates acid soils better than wheat; 
it may be grown on the same land year 
after year with a less marked decline in 
yield. Rye does surprisingly well on sandy 
soils, even if shallow. This explains the 


widespread distribution of rye over north- 
ern Europe; also, rye does well in the sandy 
soils adjacent to the Mediterranean Sea and 
widely distributed over our southern states. 
Larger crops of rye are of course secured 
on good land than on poor land, but not 
enough larger to favor the raising of rye if 
the land is good enough for wheat. Rye is 
called the “grain of poverty” in Europe as 
much because it lives on poor soils as be- 
cause it is the bread of the poor classes. 

Rye thrives under a lower mean summer 
temperature than is necessary for wheat. 
Rye endures cloudy weather better than 
wheat, requiring fewer hours of sunshine. 
The dormant plant stands a lower tempera- 
ture during the winter, requires less snow 
cover, tolerates alternate freezing and thaw- 
ing better; but it is sensitive to excessive 
moisture near the freezing point, and to 
freezing at blossom time. Under unfavor- 
able winter conditions, rye makes a half- 
crop where wheat would fail entirely; under 
the coolest of summer conditions, rye will 
produce a part crop where wheat would 
hardly head at all. 

Rye tolerates excessive moisture better 
than and endures deficient moisture as well 
as wheat; the newly planted grain makes 
less demand on subsoil moisture. A rank 
growth occurs with excessive moisture, with 
deficient moisture a stunted growth; but 
under both circumstances, the tendency to 
head is relatively pronounced. In terms of 
yield, the outturn is less affected by ex- 
tremes of moisture than in the case of 
wheat, and the fluctuations are less. Rye 
does well in the humid areas of the states 
adjacent to the Great Lakes and in the sub- 
humid regions of the northern Great Plains 
area. 

Outside of ergot,’ rye suffers less from 
parasitic diseases than wheat and is less 


* Bulletin of Applied Botany and Plant Breeding, 
XXVI, No. 2, 1926. 

*Ergot is a poison and a drug, as well as a pest of 
rye. Ergot poisoning, long associated with rye, holds 
now little more than historical interest except in a 
few countries of Europe (notably Russia and Spain) 
where control is still necessary. The condition is due 
to a parasitic fungus, Claviceps purpurea, that infests 
many grains and grasses but particularly rye. The 
fungus settles in the blossom of the growing grain, 
largely replacing the kernels as the head develops 
and ripening into a dormant stage, the Sclerotium 
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sought out by larger pests. Rust, smut, scab, 
cinch-bugs, the Hessian fly, the joint worm, 
and grasshoppers are less feared by grow- 
ers of rye than by growers of wheat. Under 
these circumstances, it is sometimes practi- 
cable to plant spring rye in the winter- 
wheat area where spring wheat would stand 
little chance. 


The yield of rye, in pounds per acre, is 


clavus, which the following spring reinfects the next 
crop. The intensity of infection and spread of the 
parasite is favored by high humidity and wind. The 
parasite in its dormant stage, clumped in the head of 
the grain-stalk and called by Europeans “the mother- 
corn,” has a waxy consistency and a sweetish taste, 
which attracts bees and other insects to it, this leading 
to dissemination of the infection. It may be re- 
strained by the cutting of grasses in infected fields 
before the dormant stage of the parasite has devel- 
oped, by adequate preparation of the soil and crop 
rotation, and by sterilization or cleaning of the seed. 
The extirpation of the fungus is made impracticable 
by the fact that the mother-corn brings a high price 
as raw material for pharmaceutical manufacture of 
preparations used as drugs. It is not difficult to re- 
move the mother-corn by appropriate cleaning, though 
traces are likely to remain with the grain and appear 
in the flour. For the most part, infected rye flour has 
come from country mills not properly equipped for 
cleaning the grain, especially in localities where it is 
customary to grind rye without preliminary cleaning 
and scouring. European authorities generally regard 
two-tenths of one per cent of mother-corn in rye flour 
as the safe limit of tolerance; in some well-studied 
epidemics of ergot poisoning, the rye flour has been 
shown to contain over 5 per cent. Large amounts of 
the spurred rye are revealed in a sticky and semi- 
fluid consistency of the bread. Chemical, spectroscopic, 
and microscopic tests are available for application to 
the flour, but are unsatisfactory when applied to 
bread. The diagnosis may be confirmed by tests on 
animals. The prominent symptoms of ergot poison- 
ing are peripheral gangrene (Ergotismus gangrae- 
nosus) due to the action of one constituent of the 
ergot on the peripheral blood-vessels, and spastic con- 
tractions or convulsions (Ergotismus convulsivus) due 
to the action of another constituent upon the central 
nervous system. Prior to the Napoleonic Wars, ex- 
tensive epidemics occurred in various parts of Europe 
and small isolated epidemics have occurred during 
the present century. The crop of 1890-91 was the last 
instance of a generalized appearance of groups of 
ergot poisoning in Europe, though a sharp localized 
appearance was noted in Kursk and Tomsk in 1903. 
A review of the older literature suggests that ergot 
poisoning was confused with, or associated with, nu- 
tritional diseases, since some of the symptoms de- 
scribed, particularly cutaneous lesions, resemble those 
observed in pellagra. Indeed, some writers regard the 
historical ergotism as possible of occurrence only in 
association with inanition. 

The parasite of ergot is generally disseminated over 
our northern states, but the intensity of infection is 
low. The usual limit of tolerance is three-tenths of 
one per cent. The routine methods of cleaning rye 
eliminate all but the very finest particles of ergot, so 
that American rye flour contains only insignificant 
traces. Commercially, ergot is more feared in durum 
wheat than in rye, since the trade standards for semo- 
lina are more rigid than for rye flour. 
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less than that of wheat under conditions 
favorable to wheat. But the minimum yield 
of rye is usually more than the minimum 
yield of wheat. In northwestern Europe be- 
fore the war, usual yields were close to 30 
bushels per acre; in southern and eastern 
Europe the usual yields were under 20 
bushels; in Russia the yield was not much 
over 10 bushels per acre. In the Lowlands, 
France, and Germany, the yield of rye falls 
substantially below that of wheat. This is 
not true in Canada and in the United 
States. But under conditions relatively un- 
favorable to wheat, rye usually makes a 
larger yield than wheat. The usual yield of 
rye is larger under marginal conditions; it 
is a safer crop, less abandonment is ob- 
served, and the average yield therefore 
better. Since the kernel is smaller, a lower 
weight of rye is used in seeding than in the 
case of wheat, which means a relatively 
larger net yield from the crop. In many 
regions relatively adapted to both wheat 
and rye, but not conspicuously favorable to 
wheat, rye will produce more pounds per 
acre than wheat; whether more dollars per 
acre (even though the cost of raising rye is 
probably somewhat less) is of course an- 
other question. 

Rye possesses several incidental advan- 
tages over wheat, or at least may offer 
them. When a field of fall-sown wheat 
offers a too-disappointing yield, it may be 
used as pasture, plowed for summer fallow, 
or plowed under for a spring-sown crop. 
Both wheat and rye, fall-sown, may be 
cropped in the spring without injury to the 
later harvest of grain if the condition is 
good and the cropping not excessive; apart 
from this, a stand of wheat is not used for 
fodder except to salvage an abandonment. 
Practically speaking, wheat is planted only 
for the purpose of harvesting wheat. But 
rye is often planted without intention to 
harvest rye—for pasture, cover crop, ensi- 
lage, and hay. Indeed, such use of rye, in 
rotations, is one of its prime advantages. 
Rye ripens a week or two earlier than 
wheat in the same region; it tends to shell 
out during harvest less than wheat (except 
Marquis), and demands less prompt atten- 
tion when ripe for cutting; it sprouts less 
than wheat in the shock. Rye has a longer 
straw than wheat, yields more straw to the 
acre, and therefore furnishes more straw 
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for farm use. Also, the straw has superior 
qualities for industrial uses, a matter of 
more importance in Europe than in North 
America. 

Winter rye has definite advantages in 
rotation in some regions. In the upper Mis- 
sissippi Valley, when a small grain is used 
for rotation, the choice often lies between 
rye planted in the fall and small grains 
planted in the spring. Being fall-sown and 
requiring little preparation of the soil (it is 
usually stubbled in), winter rye offers a 
better distribution of labor than spring 
wheat. Both in planting and harvesting, 
rye distributes farm labor well. Rye, with 
barley, lends itself well to the demand for 
concentrates in the northern dairying states. 
In many sections, therefore, rye has favor- 
able relations in agriculture, despite its 
lower rating as foodstuff and feeding stuff. 
Good judges of agriculture believe that 
progressive farm practice in the United 
States could make advantageous use of 10 
million acres planted to rye if the returns 
of rye as a cash crop were relatively re- 
munerative. Raising rye is agriculturally 
advantageous, but selling the crop tends to 
be economically disadvantageous. 


CHARACTERISTICS OF RYE AS GRAIN 


According to the official grain standards 
of the United States Department of Agri- 
culture, “Rye shall be any grain which, be- 
fore removal of dockage, consists of 50 per 
cent or more of rye, and when free from 
dockage contains not more than 10 per 
cent of cereal grain of a kind or kinds other 
than rye.” Four grades of rye are estab- 
lished (Nos. 1, 2, 3, 4), weighing respectively 
56, 54, 52, and 49 pounds minimum per 
Winchester bushel, and containing respec- 
tively not over 13, 14, 15, and 16 per cent 
of moisture. Grades 1 to 3 inclusive must 
be cool and of natural odor, i.e., sound; 
No. 4 rye must be cool, but may be musty 
or slightly sour. The four grades are per- 
mitted to contain, respectively, not over 2, 
4, 7, and 15 per cent of damaged kernels, 
of which those with heat damage may not 
exceed respectively 0.1, 0.2, 0.5, and 3.0 per 
cent. The total foreign material other than 
dockage permitted is limited respectively 
to 3, 6, 10 and 10 per cent of the whole, of 
which the foreign matter other than wheat 
is limited respectively to 1, 2, 4, and 6 per 
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cent. There is nothing in the grading of rye 
corresponding to vitreous kernels in the 
case of wheat. Ryes circulating in the chan- 
nels of trade, and especially those passing 
into export, are likely to bear regional des- 
ignations. Thus, No. 2: Western is probably 
the most common grade of rye exported. 

The ryes of the United States incline to 
be of one type, though improved strains 
have been developed at home and intro- 
duced from abroad. Improved ryes are Da- 
kold, Rosen, North Dakota No. 9, Advance, 
and Swedish. Before the war our produc- 
tion of rye was so small that agronomists 
felt little incentive to improve the grain. 
Since the war there has been scanty time, 
and little occasion, for improvement. Natu- 
rally, our mills select the best rye for grind- 
ing, according to high American standards 
for rye flour. Therefore, just as in the case 
of wheat, the poorer ryes go abroad. Under 
these circumstances, it is not surprising that 
Europeans have rated American ryes rather 
low in the scale. 

In Europe, on the other hand, rye has re- 
ceived more attention from cerealists and 
improved strains have been adapted to 
particular regions. The ryes of Europe are 
of two types, depending largely on soil and 
climate. The one type is soft, usually with 
high moisture content, often tough even 
when sound, and low in protein. Such are 
the ryes usually grown on the poorer sandy 
soils of northern Europe. Other areas, es- 
pecially in Russia and the Danubian region 
but including parts of Germany and the 
other western and southern European coun- 
tries, produce a hard rye, of low moisture 
content and fairly high protein content. 
The soft rye meets the needs of distilleries 
and feeding yards; the hard rye is adapted 
to the manufacture of flour. The two are 
commonly referred to as bread rye and feed 
rye—analogous to malt barley and feed 
barley. Before the war, international trade 
consisted largely of bread rye; since the 
war Europe has imported all kinds of rve. 

All commercial rye is more or less dark- 
colored. Plant breeders in rye countries 
have long sought to produce a white rye, 
and every so often the evolution of a white 
rye is reported. Such a rye has never 
reached commercial production. There are, 
however, improved varieties of rye having 
less color than common kinds. 
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Rye is a seed covered with a coat (also 
called testa or spermoderm) under which 
lies a thin layer called the nuclear layer, 
with the embryo (the germ of the young 
rye plant) lodged at one end while the 
bulk of the interior is occupied by the en- 
dosperm. In milling the operation is to 
free the endosperm more or less completely 
from the germ, the nuclear layer, and the 
husk or coat. 

The kernel of rye is usually rather 
smaller than the kernel of wheat and of 
a less plump contour. It has a relatively 
thicker coat and larger embryo; the endo- 
sperm is smaller. This corresponds to a 
difference in the proportions of coat, germ, 
and endosperm; the endosperm of wheat 
comprises a larger proportion of the ker- 
nel than that of rye, and therefore wheat 
yields more flour than rye. The endosperm 
of rye amounts usually to less than 75 per 
cent of the weight of the grain, and to make 
a bran-free rye flour the extraction must 
usually be below 68 per cent. The endo- 
sperm of wheat comprises around 82 per 
cent of the weight of the grain, and a bran- 
free flour can usually be secured with an 
extraction of 74 per cent. In general, there- 
fore, wheat can be extracted to 74 per cent 
and rye to 68 per cent with production of 
comparable straight flours. In Germany a 
rye flour of 70 per cent extraction is re- 
garded as comparable in fiber content with 
a wheat flour of 77 per cent extraction. 
These relative positions tend to be main- 
tained upward and downward. Wheat is 
therefore naturally a higher-priced grain 
partly because it holds more higher-priced 
flour and less lower-priced offal. 

Rye and wheat of comparable water con- 
tent differ sensibly in composition. Both 
are poor in fat, but rye has still less fat than 
wheat. The starch content of rye is some- 
what higher than that of wheat. It is in 
the protein, however, that the important 
difference is found. Wheat contains much 
more protein than rye. The best ryes rarely 
contain over two-thirds as much protein as 
the best wheats; the poorest wheats do not 
contain as little protein as the poorest ryes. 
In the soft type of rye the protein content 
may run as low as 6 per cent; the hardest 
may yield over 10 per cent. Comparable 
German flours of rye and wheat carry re- 
spectively from 8.5 to 11 and from 11 to 14 
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per cent of protein, from which the protein 
contents of rye and wheat as grain may be 
adjudged. American ryes run on the aver- 
age considerably lower in protein than the 
ryes of Europe. 

The caloric content of rye tends to run 
slightly less than that of comparable wheat. 
This is not enough to make any difference 
in judging ryes for the manufacture of 
flour. The higher starch content of rye is 
an advantage in the manufacture of alco- 
hol; but on this point rye is to be compared 
not with wheat, which is rarely used for 
distillation, but with corn, potato, and mo- 
lasses. 


ACREAGE AND PRODUCTION OF RYE 


The group of bread grains contains nu- 
merous wheats, and rye. The wheats belong 
to the genus Triticum. Many wheats are 
newer or older hybrids. Classed under 
wheat are several varieties of emmer and 
spelt. Polish wheat and durum wheat are 
regarded as mutations of emmer; the com- 
mon bread wheats (Triticum vulgare) are 
believed to have been derived from spelt. 
Rye is Secale cereale; it is not closely re- 
lated to the wheats. The grains of Polish 
wheat sometimes resemble those of rye and 
have been erroneously classed as such. 
Wheat and rye have been crossed, both 
naturally and experimentally, wheat being 
the mother plant. The hybrids are com- 
monly sterile, though in a few instances 
fertile descendants have been propagated 
over a number of generations. Both spring 
and winter rye exist, but winter rye is much 
the more common. 

Wheat was grown in pre-Christian times 
by Aryans and Chinese. It must have been 
brought into northern and western Europe 
in the earliest centuries of the Christian 
era. Rye is supposed to have been culti- 
vated from, or was a mutation of, Secale 
montanum, a grass indigenous to the foot- 
hills around the Mediterranean Sea. We 
have no records of rye grain in pre-Christian 
times. It became distributed during the me- 
dieval period and after the Renaissance 
was more prominent than wheat. Indeed, 
rye was the predominating bread grain up 
to the nineteenth century. In this sense, 
considering the development of modern ag- 
riculture, rye may be said to have been the 
older bread grain. Prior to the nineteenth 
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century, rye was prominent in Great Brit- 
ain and widespread over Spain, France, 
and Italy, the Danubian regions, and Euro- 
pean Russia. Rye and corn were planted 
earlier than wheat by English settlers in 
Massachusetts, by Dutch settlers in New 
York, and by Swedish settlers in Delaware; 
it was planted early in Maryland, Virginia, 
and Georgia. In early colonial times rye 
was the staple flour of New England. The 
prominence of wheat is largely a matter of 
the last century. The outstanding wheat 
regions of southern Russia, North America, 
South America, and Australia are mostly of 
relatively recent origin. The wheats that 
now make up the largest part of the inter- 
national trade in wheat are less than a half- 
century old. Wheat culture has been vastly 
improved, while that of rye has lagged; in 
consequence, wheat has outstripped rye. 

To furnish a background, the reported 
acreage and production of wheat and rye 
in the world since 1909 are shown in 
Table 1. The data are incomplete because 
of the absence of information for China and 
Asia Minor; and Russian figures are prob- 
ably not trustworthy for pre-war years.' 
According to these incomplete figures, world 
rye production in terms of bushels runs, on 
the average, slightly larger than two-fifths 
of world wheat production. Rye production 
would appear relatively smaller if data on 
both crops were available for China and 
Asia Minor, since these regions are known 
to be large producers of wheat but small 
producers of rye. 

As will be pointed out later, the present 
acreages planted to wheat and rye do not 
represent the potential acreages. No em- 
phasis is to be laid upon the absolute 
figures; it is quite as much the relative 
positions that interest us. When world 
acreages of bread grains are viewed by geo- 
graphical subdivisions? it is observed that 
the distribution of wheat acreage is con- 
spicuously world-wide, while rye is promi- 
nent only in Europe and European Russia. 


1Soviet authorities assert that the 1909-13 average 
of wheat production based upon official data is too 
low by about 150 million bushels, while rye produc- 
tion is some 175 million too low. 


See Appendix Tables I-IV, which show rye acreage 
and production by countries. 

®’ These figures are not averages, but merely rough 
approximations to representative figures of production. 
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Indeed, for many years Russia and Ger- 
many have probably furnished over 70 per 
cent of the rye of the world. The relative 
position with respect to acreage has not 
been significantly modified since the war; 


TaBLE 1.—EsTIMATED WorLD WHEAT AND RYE 
ACREAGE AND PropucTION, 1909-—27* 


Acreage Production 
(million acres) (million bushels) 
Year 
Wheat Rye Wheat Rye 
1909: eeesecee 3 ’ 665 il ’ (ie 
TNC coo ove 3,613 1,689 
DU As ees Bae 3,606 1,593 
Ian ists aoe 8,894 1,909 
GDS cacouec 4,126 1,900 
Average....... 278 109 8,781 levies 
[OIA eerie 3,668 1,631 
DOI er encieets 4,324 1,597 
Wale Goceoac 3,265 1,430 
ON i cewerenverees 3,196 1,158 
IMs cst 6 Aaa 5867 
19T Ome 2,821° 682° 
Average....... 38,3642 5 ep Ro) he 
1D, cane boc ae wack 8,268 983 
SPAR oraecre 262 91 3,374 1,254 
DOO EN ate rets 249 93 3,468 1,482 
SPB a ere 258 102 3,800 1,474 
O24 year 270: 110 3,523 1,421 
WPS ooeclen 288 116 4,102 1,828 
UPA crea 08 800 114 4,231 1,709 
WP iainaorro sn 310 116 4,289 1,855 
Average....... 277 106 8,757 1,494 
* Data of U.S. Department of Agriculture. Dots (...) 


indicate that comparable estimates are not available. Esti- 
mates include all Russian territory reporting for years 
named, but exclude China and Asia Minor. 


4 Excluding Russia in 1918 and 1919. 


but, on account of the relatively greater 
concentration of rye production in Europe, 
the smaller post-war yields per acre both of 
rye and wheat in Europe have resulted in a 
decline in world rye production not appar- 
ent in world wheat production. 


RYE PRODUCTION IN EuROPE 


The following rough figures, in million 
bushels, may be taken to represent the nor- 
mal crops of wheat and rye in the several 
European countries under usual conditions 
of weather, our purpose being not to illus- 
trate total bread grain production but rather 
to contrast production of wheat with that 
of rye.* Russia, Germany, Poland, Czecho- 
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Slovakia, Austria, Scandinavia, Finland, the 
East Baltic States, Belgium, and Holland 
produce more rye than wheat. The pre- 
ponderance of rye is partly the expression 
of soils and climate, but partly the result 


Country Wheat Rye 
RTTSST Areca mre kek overs bce 700 900 
GeEnmMan Varo astern calves cs 6c 100 300 
IRIGNAY> oc SB Aro OREO here MacReE ene eee 200 7 
SPAN COMA ae cat Seoslcc nes 330 40 
Spain’ and) Portugal... ..... 150 30 
LEROVE TAKE! aoig cus eine Labaeene eC 50 225 
Czecho-Slovakia ..<...5...- 35 50 
FATISET LAS Rie cicrecciees cas ales 4 10 20 
LULU SAT Van ceete sderaiet cers oo ere be ccs 70 30 
JUETOIN EWS 5 O.c women Seeee 70 10 
BUIARL Abeer rn gpactca cts coc slot 40 8 
ROUND ATL Mme creer ne storey cee sat 100 10 
SCalUlnay ia sewreerte eile 20 35 
Finland and East Baltic.... 5 50 
IBCIQUUT erecta e Gos as eee 15 20 
HOUANG Bette erin ert can 5 15 


of established crop rotations and of indus- 
trial uses for rye. It is hard to believe that 
the acreage planted to wheat and rye re- 
spectively in the European countries ex- 
presses for consumers the most economical 
division of land and labor when viewed in 
the light of import requirements and of the 
respective prices of wheat and rye. It is 
probably as much an agricultural heritage 
as an economical arrangement. 

In Europe north of the latitude of the 
Alps, and in northern Russia, the acreage 
of rye is determined by soil, climate, and 
existing systems of crop rotation. Wheat is 
planted by preference whenever possible. 
Where the prospects for wheat are poor, 
then rye, oats, or barley is planted in ac- 
cordance with customary rotations. In Eu- 
rope south of the latitude of the Alps, and 
in southern Russia, the acreage of rye is 
limited by consideration of relative returns. 
In effect, rye is planted only to the extent 
dictated by customary crop rotation and on 
soils not locally adapted to wheat. 

Rye grows more or less everywhere in 
European Russia, from the tundras to the 
steppes. In the so-called “northern soils,” 
with the short summer, rye is with oats the 
chief crop; flax, barley, and wheat are vari- 
ously prominent in different regions. In the 
so-called “southern soils,” wheat is more 
prominent than rye, at least in certain re- 
gions; barley and oats are also commonly 
raised, and corn to the southward. Of the 
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cultivated area of Russia before the war, 
about two-thirds was planted to cereals. 
Of the total acreage planted to cereals, over 
a third was in rye (both spring and winter), 
about a fourth in wheat, a fifth in oats, and 
a tenth in barley. Ordinarily, rye was culti- 
vated in Russia with primitive methods, 
and it often fell heir to soils exhausted 
by wheat and flax. Quite consistently the 
yields per acre were low. Siberia has large 
regions available, under climatic difficul- 
ties, for growing wheat and rye. Wheat has 
been preferred; and it is worthy of note 
that in Siberia have been developed quick- 
maturing strains of wheat that seem to 
stand drought and cold almost as well as 
rye. 


RYE PRODUCTION IN THE UNITED STATES 


Chart 1 presents the data on acreage and 
production of rye in the United States from 
1890 to 1927.1 The acreage reported was 
harvested acreage; we do not possess re- 


CuHArT 1.—ACREAGE AND PRODUCTION OF RYE IN 
THE UNITED STATES, 1890-1927* 
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* Official data. See Appendix Table II. 
ports of abandonment of rye acreage. 
If the figures for planted acreage were 
available, these would diverge from har- 
vested acreage more than in the case of 
wheat. The reason would not be larger 
abandonment on account of winterkilling, 
but larger use for pasture, cover crop, en- 
silage, and hay. 

From 1890 to the outbreak of the war the 
rye acreage of the United States varied 


1See Appendix Table II for detailed annual data, 
including yield per acre. 
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little, never below 2 million acres and never 
above 2.3 million acres until 1913. The per 
capita acreage declined over the period. 
The yield per acre rose gradually from 
about 12 bushels per acre to about 16. 

The war provided to rye growers an ex- 
traordinary incentive for expansion. As 
indicated in the chart, the acreage rose pro- 
gressively to 6.4 million acres in 1918 and 
6.3 million in 1919. There was a sharp drop 
in 1920 and 1921, with a sudden rise to the 
peak of 6.7 million acres in 1922. From this 
point the acreage has declined and in 1927, 
in spite of a small increase over 1926, was 
only 3.7 million acres. The yield per acre 
was not maintained during the war and has 
since declined progressively, the reported 
yields for 1925 and 1926 being the lowest 
reported since 1890, though a high yield 
was obtained in 1927. Thus since 1909-14 
production rose from around 35 million 
bushels to the peak of 1922, 103 million 
bushels, since when the reported crop rap- 
idly declined to some 41 million bushels in 
1926.1 A large part of the increase in acre- 
age occurred in the two Dakotas and was 
due quite as much to discouragement over 
the wheat crop as to the attraction of war 
prices for rye. 

The principal rye-producing states, those 
that usually have over 100,000 acres in rye, 
are Pennsylvania, Indiana, Michigan, IIli- 
nois, Wisconsin, Minnesota, North Dakota, 
South Dakota, Nebraska, and Montana, 
with Colorado and North Carolina ap- 
proaching this acreage. These states have 
over 80 per cent of the rye acreage of the 
country, and one state, North Dakota, has 
about a third of the rye acreage. The 
reasons for cultivation are not the same in 
all regions. In many of the states rye fits 
into a system of diversified grain culture 
with oats, barley, and wheat; it is prized 
for green fodder and used on the poorer 
soils. In the Dakotas, Montana, and Colo- 
rado, however, it is commonly a poor-land 
alternative for wheat in one-crop farming. 

From 1890 to 1912 a downward trend in 
per capita rye acreage was in evidence. 
Over this period the harvested acreage was 
almost constant at around 2.1 million acres. 


*Rye furnished an illustration of war expansion 
equaled by few commodities. Judged by production, 
the expansion was nearly threefold. Judged by ex- 
ports, the expansion was about thirtyfold. 
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During 1913 and 1914 the acreage rose to 
over 2.5 million acres. Thereafter the war 
expansion carried it rapidly upward. This 
trend can be expressed in units representing 
one one-hundredth of the acre. In the first 
five years after 1890, the average per capita 
rye acreage unit was 3.38, in the next five 
years it was 2.93; in the next five years 2.60; 
in the next five years 2.49; and during the 
three years 1910-12, it was 2.28. Had this 
trend persisted it is clear that at the present 
time the per capita rye acreage unit would 
be below 2, which would make the actual 
acreage something in the neighborhood of 
2 million acres. Adjusted for the loss in the 
market demand of some 5 million bushels 
of rye as the result of prohibition, 2 million 
acres looks generous. The actual acreage 
is at present around 3.5 million acres. How 
is the difference to be explained? 

Some of it may be regarded as unliqui- 
dated acreage of war expansion. Some 
growers may find the export price of rye 
relatively remunerative. For the most part, 
however, a different explanation must be 
sought. To some extent rye acreage is a 
choice of evils, oats and barley being the 
other evils. This might explain the per- 
sistence of rye acreage in Illinois, Minne- 
sota, and Indiana. But the difference in rye 
acreage in the Dakotas is in itself enough 
to account for the difference between 2 and 
3.5 million acres. Practically speaking, if 
one would subtract from the present rye 
acreage the increase in rye acreage that has 
taken place in the Dakotas since 1912, the 
remainder would about correspond to the 
pre-war rye acreage. In other words, while 
there have been increases and decreases in 
numerous other states, the increase in rye 
acreage, as compared with 1909-13, has 
taken place in the two Dakotas. In these 
two states, rye may have replaced either 
wheat, oats, or barley; for one reason or 
another, farmers raising wheat, oats, and 
barley operate under difficulties. The rye 
acreage in these two states has varied from 
1.3 to 1.6 million acres during recent years; 
the combined acreage of wheat, oats, and 
barley has varied from 16 to 19 million 
acres. A shift of a million acres could read- 
ily occur, with small effect on the acreage 
of wheat, oats, and barley in these two 
states, but with a large relative effect on the 
rye acreage of the entire country. 
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Rye PRODUCTION IN CANADA 


Before the war rye was an insignificant 
crop in Canada.t A small acreage was 
planted to rye in the Maritime Provinces, 
Quebec, and Ontario, to meet the needs of 
descendants of rye-eating nationalities. 
Since there was no purpose in raising rye 
on good wheat land, rye was not planted 
in the Prairie Provinces except for special 
reasons. 

The war stimulated the planting of rye 
in Canada as in the United States. The 
acreage expanded from 116 thousand acres, 
the five-year pre-war average, to the peak 
of 2,105 thousand acres in 1922-23. Since 
1922 the acreage has been steadily con- 
tracting and in 1927 only 743 thousand 
acres were harvested. The average produc- 
tion for the five years before the war was 
a little over 2 million bushels. The peak 
production in 1922-23 was 32.4 million 
bushels. With contraction of acreage the 
crop in 1927 fell to some 15 million bushels. 
Some of the increase in the past two decades 
may of course be attributed to the general 
increase in the area of land under cultiva- 
tion. 

The rye crop of Canada resembles that 
of the United States. The type of rye is 
much the same, the average yield a little 
heavier. Rye has not attained in Canada 
the position it occupies in the United States 
as a rotation crop. The farmers of Canada 
are accustomed to feeding small grains to 
domesticated animals and this might be ex- 
pected to favor the growing of rye; but with 
the free availability of oats, barley, wheat 
screenings, low-grade wheat, and mill-feed, 
it is doubtful whether rye will receive much 
attention as a feeding stuff in the near fu- 
ture. So long as Canadian distilleries make 
whiskey, a certain amount of high-grade 
rye will be required for that product; but 
this demand will not support much of a 
crop. Canada has a very large potential rye 
acreage, resembling northern Europe in 
this respect. Winter rye does well over 
large parts of the Maritime Provinces, Que- 
bec, and Ontario. The poorer lands in the 
wheat belt of the three Prairie Provinces 
are adapted to rye, and north of the wheat 


1 Appendix Table III shows acreage, production, and 
yield per acre of rye in Canada, 1890-1927. 


?See Appendix Table IV. 
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belt lies a stretch in which rye and oats 
mature fairly well. There is in British Co- 
lumbia also considerable land adapted to 
rye but not to wheat. But the very weight 
of wheat exports from Canada tends to op- 
erate against rye, and under these circum- 
stances, further contraction of rye acreage, 
rather than expansion, is to be expected in 
the immediate future. In all likelihood, the 
war boom of rye in Canada will subside 
more quickly and more completely than in 
the United States. 


RYE GROWING IN THE SOUTHERN 
HEMISPHERE 


South America, south of the 25th paral- 
lel, has large regions naturally adapted to 
the growing of rye, mostly on the east side 
of the Andes, but also on the west. In Ar- 
gentina particularly is a large potential rye 
acreage. Rye is known to do well every- 
where within the “Wheat Crescent” and 
also outside of it, especially to the west and 
to the south. Before the war there was no 
incentive for raising rye in Argentina; there 
was little domestic demand and no export 
prospect. The area sown was less than 100 
thousand acres, and the total production 
less than a million bushels.? In Argentina 
as in North America, the war provoked an 
expansion of rye acreage. Since the war, 
the rye planting has risen to over half a 
million acres, with a maximum production 
approximating 4.7 million bushels. Yield 
per acre has been lower even than in the 
United States. Rye does not fit particularly 
well with established rotations, except 
where alfalfa does not thrive. The popula- 
tion of Argentina is largely of Latin rather 
than of Teutonic derivation; therefore there 
is only a small demand for rye bread in a 
country where the growing and milling of 
wheat is a major industry. Argentina has a 
huge husbandry of cattle and sheep and a 
small though growing count of swine. But 
in the face of the large corn crop, favorable 
conditions for the growing of oats and bar- 
ley, and a large acreage in alfalfa, the pros- 
pect of demand for rye as a feeding stuff 
seems negligible. The rye of the Plate as it 
appears in European markets is a high- 
gerade bread rye; it is hard, and of relatively 
high protein content, used like the best Rus- 
sian rye to strengthen the softer ryes of 
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northern Europe. The extent of rye pro- 
duction in Argentina in the near future 
would seem to be conditioned upon the re- 
covery of Russian export of rye and upon 
the costs of producing rye in particular re- 
gions of Argentina contrasted with that of 
wheat. Apparently rye has found a small 
niche in the agriculture of Argentina. There 
seems little question that, quality consid- 
ered, rye can be produced in Argentina and 
delivered in Europe at a price that would 
not be regarded as remunerative in North 
America. Whether this is enough to make 
it worth while in Argentina to plant rye 
rather than other crops remains for future 
development to make clear. 

In South America, outside of Argentina, 
insignificant amounts of rye are grown in 
Chile and other countries. In New Zealand 
and Australia also a few thousand acres are 
planted to rye. In South Africa before the 
war rye had a greater prominence than in 
Argentina, due in part to the rye-eating 
habits of the Europeans who had come 
mostly from lower Rhine stock and to the 
characteristics of the soil and climate which 
were not particularly favorable to wheat. 
But in absolute terms acreage has always 
been small, less than 150 thousand acres. 
The entire rye acreage of the Southern 
Hemisphere does not exceed a million acres, 
and under these circumstances a minute 
tabulation may be dispensed with. 


Rye MARKETING 


The marketing of rye in the United States 
before the war was very simple. There were 
nine important primary markets—Minne- 
apolis, Duluth, Milwaukee, Chicago, Omaha, 
Kansas City, Peoria, St. Louis, and Toledo; 
since the war Indianapolis has been added 
to the list. Minneapolis, Duluth, Milwau- 
kee, and Chicago outranked all others and 
handled close to 90 per cent of the mer- 
chandised crop. Records exist of receipts 
to, and shipments from, these primary 
markets; also of the visible supply of the 
United States (commercial and unofficial), 
including all reported markets, but by no 
means complete.' 

Since most of the merchandised rye was 
raised in the northern states, the seasonal 


+See Appendix Tables V—VII. 
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course of receipts, shipments, and visible 
supply was relatively uniform. May-July 
were ordinarily the low months. With the 
harvest, transactions would rise to the peak 
in September—-December (in one season 
earlier, in another season later), gradually 
declining to the end of the year, with varia- 
tions from season to season. Usually the 
peak of the visible supply lagged one, two, 
or even three months behind the peak of 
receipts and shipments. The visible supply 
consisted largely of stocks in the hands of, 
or awaiting deliveries to, millers and dis- 
tillers. 

For the highest pre-war year (1912-13), 
the total receipts at the primary markets 
were 16.4 million bushels, with the highest 
receipts for any month not as much as 3 
million bushels; the total shipments for 
1912-13 were 11.4 million bushels, with the 
highest shipments in any month at 1.8 mil- 
lion bushels. The highest visible supply 
during any month of the five-year period 
was 2.3 million bushels. The carryover of 
rye in terminal markets was insignificant, 
since in no year did the visible supply of 
rye on July 1 equal half a million bushels. 
To what extent mills carried stocks of rye 
into a new crop year, or stocks of rye flour, 
was unknown. 

Trading in rye futures was an established 
practice in “the good old days” of the Chi- 
cago Board of Trade. It was for the most 
part of a desultory character, the specialty 
(or sport) of a few individuals. The small- 
ness of the crop and scantiness of visible 
supplies, however, occasionally presented 
opportunity for manipulation, and corners 
in rye were several times attempted. Ter- 
minal grain dealers and some rye millers 
hedged their transactions, though the vol- 
ume of speculative trading was often too 
low to sustain any hedging. Under such cir- 
cumstances, grain dealers and millers 
would sometimes hedge their rye transac- 
tions either in wheat or in corn. If the price 
of rye was high relative to that of wheat, 
spot rye would be hedged in wheat futures; 
if the prices of coarse grains were high 
relative to that of rye, cash transactions in 
rye would be hedged in corn, or occasion- 
ally oats, futures. On account of the small 
volume of desultory speculation, brokers 
gradually gave up handling rye accounts, 
and finally the business centralized in the 
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hands of one man, named McDermott, who 
specialized in the business. For a time, he 
executed on the Chicago exchange prac- 
tically all orders for buying and selling 
futures in rye, i.e., he acted both for sellers 
and for buyers, and was therefore famil- 
iarly known as “the rye pit.” About 1912 
trading in rye futures died out. 

With the greatly increased crops of rye 
since the war, the marketing of this grain 
has assumed a much enlarged importance, 
accentuated by the heavy amount of rve 
passing to export and by the re-establish- 
ment of trading in rye futures. 

Trading in rye futures was formally re- 
opened, under modern regulations, in 1918. 
The active exchanges are in Winnipeg, Min- 
neapolis, Duluth, and Chicago. When the 
New York Produce Exchange formally 
opened trading in grain futures with de- 
livery in Buffalo, rye was included, but this 
has since been suspended. The only active 
market for trading in rye futures in Europe 
is in Berlin. 

Cash transactions in rye, when hedged, 
are now usually hedged in rye futures. 
Sometimes, however, it is better to hedge 
cash rye in wheat futures or in corn fu- 
tures; also, a hedge in rye futures may 
sometimes be advantageously transferred 
into wheat or corn futures. In view of the 
much larger crop, the substantial volume 
of visible supply, and the relatively big 
volume of trading, with only the same small 
volume of milling, the weight of rye hedg- 
ing ought nowadays to be relatively light. 
The volume of transactions is small com- 
pared with wheat, corn, and oats, but nev- 
ertheless substantial when compared with 
the size of the crop. The large millers of 
rye flour now hedge their rye transactions; 
speculators buy rye futures “for invest- 
ment,” and sell short when they think the 
price too high; elevator companies lay in 
stocks of rye in the fall and hedge them; 
and spreaders watch the rye quotations on 
the different exchanges and buy and sell 
in the different markets — just as with 
wheat. In short, since the war rye has again 
become a full-fledged cereal in the market 
sense. 

The largest post-war figure for receipts 
came in 1922-23, when 73.9 million bushels 


*See Appendix Table VIIL 
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of rye were received at the ten primary 
markets, with shipments of 58.7 million 
bushels. The month of highest receipts for 
the year 1922-25 was August, with prac- 
tically 14 million bushels; the highest ship- 
ments for this year were during the same 
month, 12.1 million bushels. This record 
was surpassed in a year of smaller crop, 
1924, with receipts of 17.6 million bushels 
and shipments of 164 million bushels in 
October. The highest visible reported in 
any month since the war was 23.5 million 
bushels on February 1, 1925, but visible 
supplies have frequently been over 20 mil- 
lion bushels in different months during the 
past five years. These large accretions in 
receipts, shipments, and visible supply have 
been related to exports and not to domestic 
movements and disposition. 

Before the war, the practices in the mar- 
keting of rye in Europe were relatively 
simple and primitive. Although a large 
part of the wheat imports of Europe repre- 
sented interstate traffic and another large 
part came from Russia, the trade was domi- 
nated by shipments from overseas. Thus, 
interstate European wheat trading, and to 
a considerable extent domestic trade, had 
the complexion of international world 
trade. This was accentuated by the pre- 
eminence of Liverpool in the wheat trade, 
and by the fact that international mer- 
chants dealt in the export wheats of all 
countries. In the case of rye, however, there 
was little more than interstate trade be- 
tween Germany and her neighbors in north- 
ern Europe, border trade between adjoining 
countries, and Russian exports into north- 
ern and western Europe. In fact, German 
and Russian imports and exports and the 
imports and re-exports of the lowland 
countries were the largest elements in Eu- 
ropean international trade in rye. With the 
net imports of the continent, ex-Russia, 
amounting to some 40 million bushels of 
rye annually, contrasted with over a half a 
billion bushels of wheat, the differences in 
merchandising practices become under- 
standable. Though future trading in rye 
existed at different times in different conti- 
nental cities, it had little importance. The 
imports and exports of rye from country 
to country were practically on a sample 
or arbitration basis. 

Since the war, European practices in the 
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marketing of rye have tended more to ap- 
proach those used with wheat. This has re- 
sulted from the greater proportion of rye 
secured from overseas. With the same im- 
porters in Europe and the same exporters 
in overseas countries handling both rye and 
wheat, the trading practices have naturally 
become identical. Russian rye has not ap- 
peared on the markets of Europe in the 
same way that overseas rye has appeared. 
The export of rye is a state monopoly in 
Russia. The Russian export association, 
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like the Canadian Pool, has desired to deal 
with millers rather than with traders. Rus- 
sian rye has been sold to international trad- 
ers, but the Russians have preferred to sell 
it to millers in importing countries and the 
purchases of rye in importing countries 
have sometimes been associated with agree- 
ments for export of manufactured goods. 
In a sense, Russian rye exports have tended 
toward barter, while those of other coun- 
tries have been conducted on the routine 
basis of bills of exchange. 


II. USES OF AND TRADE IN RYE 


UTILIZATION OF RYE 


Before the war rye had three uses in the 
United States: as foodstuff, as feeding stuff, 
and as industrial raw material. Little was 
exported. The least important commercial 
use was apparently as feeding stuff, owing 
to the free availability of coarse grains and 
the general prejudice held by husbandmen 
against rye. Before the war rye was raised 
as a cash crop like wheat, since little was 
fed on the farm. If one applies the avail- 
able census data on the milling of rye, it 
follows that about 30-35 per cent of the rye 
production was milled. Apart from a cer- 
tain amount of rye flour used in foundries, 
the principal industrial use of rye was in 
the manufacture of alcohol and whiskey. 
By many, rye whiskey was preferred over 
corn whiskey. Rye was used in the manu- 
facture of commercial yeast, of which the 
residue was used in the manufacture of gin, 
so that rye entered into this beverage also. 
The amount of industrial alcohol manufac- 
tured from rye was relatively small, since 
other forms of starch and sugar were usu- 
ally cheaper. Before the war, rye had a 
large demand in distilleries. Between 1901 
and 1914, inclusive, the average amount of 
rye used in distilleries was 5.3 million bush- 
els, compared with 20.6 million bushels of 
corn, and 32.8 million gallons of molasses. 
Contrasted with the size of the crop and the 
amount of rye ground into flour, the rye 
used in distilleries was therefore a substan- 
tial fraction of the commercial demand. 
Since the war, the picture has been totally 
changed. Potable spirits are no longer 
made out of rye, and cheap molasses has 
replaced rye in the manufacture of in- 


dustrial alcohol. During the years 1921-27 
the average amount of rye used by distil- 
leries was only 69,321 bushels, contrasted 
with 5.6 million bushels of corn and 171.7 
million gallons of molasses. There is no 
prospect of revival in use of rye by distil- 
leries. Existing stocks of potable alcohol 
suffice to cover medicinal use of whiskey 
for some time, and when new manufacture 
is begun the amount required will be trivial 
in terms of rye. So long as cheap molasses 
is available, largely duty-free from Cuba, 
rye remains too expensive to be used in the 
manufacture of industrial alcohol. 

The present situation in the United States 
is quite different. Export has become a 
major disposition; the use of rye as food- 
stuff stands almost unchanged; the use as 
a feeding stuff is increasing; but the indus- 
trial use is insignificant. 

In Europe, on the other hand, the use of 
rye as a feeding stuff has always stood next 
to the use of rye as a foodstuff, above the 
use of rye as industrial raw material. There 
has always been some manufacture of rye 
whiskey in Europe, especially in Great Brit- 
ain. The Latin countries preferred bran- 
dies; the northern countries had cheaper 
whiskies than rye. Industrial alcohol was 
rarely made from rye, unless unfit for use 
by animals, because potato, beet sugar 
residue, brewery residue, and corn were 
considerably cheaper. Since rye fitted in 
with European agriculture so admirably, 
husbandmen learned early to fit rye into 
effective feeding practices. Feed rye was 
almost a distinct trade variety from bread 
rye; it meant merely the softer grain, low 
in protein and high in moisture, grown on 
poor soils in a moist climate. Rye was often 
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grown on soils that would produce a good 
feeding rye but that would not produce a 
passable bread rye. To some extent, the 
European countries imported feed rye from 
Russia and occasionally from overseas; but 
the best policy was to raise feed rye and 
import bread rye. A relatively large frac- 
tion of the millable rye crop was always 
fed to animals in Europe; for example, in 
the Eltzbacher report on the German food 
supply before the war, 25 per cent of the 
rye crop (outside of seed) was assigned to 
animals and industry, while only 10 per 
cent of the wheat crop found corresponding 
disposition. Everywhere in Europe tail 
wheat and tail rye have gone largely to ani- 
mals, but the definition of tail rye was 
everywhere less strict than the definition of 
tail wheat. 

With prosperity, and with comparable 
crops of wheat, rye, and potatoes, more rye 
and potatoes will be fed to animals and less 
wheat; with a short rye crop, little rye will 
be fed to animals (unless unmillable) if 
potatoes and coarse grains are available. 
Just as adaptations between wheat, rye, 
and potatoes occur for the food supply, so 
the peasants make similar adaptations in 
respect of feeding wheat, rye, and potatoes 
to domesticated animals. 


CHARACTERISTICS OF RYE AS FOODSTUFF AND 
FEEDING STUFF 


The value of rye in a diversified human 
diet and in a mixed feeding ration, con- 
trasted with the other cereal gains, may be 
fairly adjudged according to calories. The 
nutritional values of the celluloses, starches, 
and sugars, and of fats in the several ce- 
real grains, are qualitatively practically 
identical. There are differences in the min- 
eral content and in the fiber, of which the 
importance is not clear. Apparently the 
coat of rye is somewhat less digestible than 
the coat of wheat. Of rye and wheat flours 
of the same percentage extractions, rye is 
less digestible and leaves a larger unre- 
sorbed residue. But when rye and wheat 
flours are compared on the basis of identi- 
cal proportions of bran and germ in the 
flours, this difference apparently disappears 
and rye flour is as digestible and well uti- 
lized as wheat flour.1 Apparently, therefore, 
so far as protein, carbohydrates, and fat are 
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concerned, rye flour is as digestible as 
wheat flour; the difference lies in the coat. 
Since the coat of rye is less digestible than 
the coat of wheat, it follows that whole rye 
flour is less digestible than whole wheat 
flour. This may be the expression solely of 
the difference in quantity of bran, though 
possibly the bran of rye itself is less di- 
gestible than that of wheat. 

The protein of rye in a mixed diet is com- 
parable with that of wheat. The plant pro- 
teins are judged by their content of, and 
balance in, amino acids. Of the proteins of 
the several grains, that of corn is the least 
well balanced and competent—a point of 
no importance in a diversified diet contain- 
ing the customary intake of milk and meat. 
It becomes important in the diet of the 
vegetarian and is therefore important in 


1Considerable discussion has been held over the 
relative digestibility of wheat and rye. There is no ad- 
vantage in entering here into a minute analysis; but 
for the purpose of clarification, some statement seems 
necessary. The following is presented as reasonable 
intepretation of the probable truth contained in the 
conflicting data. 

The common experience has been that rye bread is 
less digestible than wheat bread. Is this due to the 
flour, to the characteristics of the loaf, or to the type 
of fermentation? The protein, starch, fat, and cellu- 
lose of wheat and rye are apparently of equal digesti- 
bility. Short extraction flours (representative of the 
endosperm and containing neither coating nor germ) 
seem alike in digestibility. Possibly rye bran may be 
even less digestible than wheat bran. Widespread 
confusion has arisen from the fact that wheat and rye 
breads have been compared without the flours having 
been themselves initially comparable. One cannot 
compare a rye flour of 70 per cent extraction with a 
wheat flour of 70 per cent extraction, because the for- 
mer contains far more fiber and is less digestible in 
consequence. One must compare wheat and rye flours 
of equal fiber content. A straight wheat flour of 74 
per cent extraction is from this point of view com- 
parable with a straight rye flour of 66 per cent extrac- 
tion. Such flours are found to be equally digestible 
and resorbable. Certainly a white patent rye flour is 
as digestible and resorbable, or more so, than straight 
and first clear wheat flour with which it is commonly 
blended. 

But the digestibility of bread may be influenced by 
other factors than the digestibility of flour. A heavy 
and soggy bread is not penetrated with the digestive 
juices as readily as a light and fluffy bread; this 
would favor the digestibility of wheat bread. Finally, 
the acids and the other products of the prolonged fer- 
mentation used in making rye bread might tend to 
reduce digestibility. Whether commercial rye breads 
purchased at random on the market are as digestible 
and resorbable as commercial wheat breads similarly 
purchased, is one question; whether rye bread needs 
to be less digestible than wheat bread is another and 
different question. It is probably fair to say that com- 
mercial rye breads are as a rule less digestible and 
resorbable than commercial wheat breads; but it is 
equally true to hold that a rye flour is as digestible 
and resorbable as a comparable wheat flour. 
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the feeding of domesticated animals. To 
the extent that bread occurs in the diet of 
Americans, it is quite immaterial from what 
grain it is made so far as the protein is con- 
cerned. In the American diet bread is prac- 
tically a carrier of calories, a fuel. 

Rye as a feeding stuff is regarded as 
somewhat inferior to wheat and slightly in- 
ferior to barley and oats, but better than 
corn. The superiority of rye over corn lies 
in the protein. Animals fed heavily on corn 
require supplemental protein to an extent 
that does not hold for wheat, rye, barley, 
and oats. Some disadvantage attends the 
use of any grain fed as an exclusive ration, 
and this holds for rye just as it holds for 
wheat and the other grains. Fed in the natu- 
ral state, the use of rye as a feeding stuff is 
attended with disadvantages. The gliadin 
gums in the mouth when masticated; the 
uncrushed grain escapes digestion. The 
taste of straight rye is not relished by ani- 
mals. Rye should be fed ground and pref- 
erably mixed with other grains. Thus 
used, rye is comparable with the other 
grains in terms of calories, as has been con- 
clusively demonstrated abroad. Rye is com- 
monly used as horse feed in Europe, espe- 
cially in mixed grain rations. Rye may be 
hogged down, as corn is, but the practice is 
wasteful of grain and it is probably better 
practice, whenever harvesting is not found 
desirable, to cut for hay or for ensilage. 
The use of rye has sensible disadvantages 
with dairy cattle; green rye gives a poor 
flavor to milk and rye grain makes a butter 
harder than desired. In the case of bacon 
hogs, on the contrary, the hardness of the 
fat is an advantage. In short, the value of 
rye as a feeding stuff is largely a question 
of management. When it is advantageous 
to raise rye, advantageous ways of feeding 
rye can be worked out. Whenever feed con- 
centrates are purchased on the basis of pro- 
tein content, rye bran must sell below wheat 
bran since it is poorer in protein. 

Rye is more scientifically used as a feed- 
ing stuff in northwestern Europe than in 
the United States. The feeding yards are 
more carefully controlled by experimenta- 
tion and the margin on operations is closer. 
Bacon pigs, dairy cows, and baby beef 
steers are fed on rations whose contents in 
protein and carbohydrate are adjusted 
closely to the prices of the several feeding 
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stuffs, on the basis of the qualities of prod- 
ucts desired. The principal concentrates 
are skim milk and buttermilk; wheat tail- 
ings, screenings, and bran; rye, rye screen- 
ings, and bran; feed barley, screenings of 
malt barley, and malt products; corn; pota- 
toes; expressed meal or oil seeds (cotton- 
seed, linseed, rapeseed, sunflower seed, 
peanut seed, coconut); tankage and fish 
meal. These are adaptable within a range 
of prices; they are substitutive within a 
range determined by yield and quality of | 
product. The animals are given almost in- 
dividual attention; the standards of farm 
management are high; the concentrates are 
carefully prepared to secure the best di- 
gestability, with avoidance of untoward be- 
havior; the prices of concentrates are ad- 
justed from day to day on the basis of pro- 
tein content; and the animal products are 
scored and marketed under a system of 
high official standards. In such a system 
neither prejudice nor predilection find 
much place. Under these circumstances, 
rye finds its proper position as a feeding 
stuff; it is fed, on the price basis, in such a 
way as to secure the best return from it. 
Such an advanced system of animal hus- 
bandry is the result of collective action and 
this is lacking in this country. The ma- 
jority of American husbandmen are indi- 
vidualists; and since the above system lies 
outside of the capacity of the single farm, 
the lessons of European husbandry and the 
preachments of experts in American agri- 
cultural colleges in favor of rye, barley, and 
oats have had little result. 


THE MILLING oF RYE 


The milling of rye in the United States 
and Canada follows current practice in the 
milling of wheat, though with less refine- 
ment. In the older sections of the country 
some rye is still milled with primitive 
equipment such as has passed out of use in 
the milling of wheat except in customs 
mills. In the large milling centers rye is 
ground like wheat, but is more simply 
treated. Rye is usually scoured and brushed, 
but not tempered, since added moisture is 
apt to make the kernels tougher. The flour 
tends to adhere to the bran more tena- 
ciously than in the case of wheat, and a 
clean separation is more difficult. Rye is 
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usually crushed on what are known as 
scratch rolls; smooth rolls do not give satis- 
factory results. The flour is separated from 
the bran by plain bolting, the separation de- 
pending on the fineness of the mesh, with- 
out making use of an air current in the 
sieve purifier or of aspirators as is done 
with wheat. The result is an imperfect re- 
moval of the bran, even in short patent rye 
flour. The extractions vary widely from 
mill to mill and from season to season, as is 
to be inferred from the census reports on 
the milling of rye. The mills naturally se- 
lect the ryes with the largest yield of flour 
and the lightest color. Recently introduced 
varieties, such as Rosen and Abruzzi, seem 
distinctly superior to the older domestic 
ryes in flour yield. 

The principal rye-milling states are Min- 
nesota, Wisconsin, Illinois, Michigan, New 
York, and Pennsylvania. These six states 
mill over 80 per cent of the rye ground in 
the country. The principal quotation 
points for rye flour are Minneapolis, Chi- 
cago, Buffalo, Boston, Philadelphia, and 
Baltimore. Most of the rye is apparently 
milled during the autumn and winter. The 
rye offal finds its way into the feed market 
with the offal of wheat, the relative prices 
varying slightly from season to season. 
Since rye offal is lower than wheat offal in 
protein and fat, it is less highly prized, and 
this finds reflection in the price. 

Our information on the milling of rye is 
scanty, fragmentary, and unsatisfactory. 
The Bureau of the Census does not include 
rye in its monthly and annual reports on 
flour milling. The milling journals pay 
little attention to rye, either currently or 
annually, as may be noted by reference to 
reports on rye in the Millers’ Almanac. For 
information we are therefore restricted to 
trade reports and to the reports in the 
decennial censuses and in the biennial cen- 
suses of manufactures. 

The scanty information we possess on the 
production of rye flour is in the censuses of 
1899, 1904, 1909, 1914, 1919, 1921, 1923, and 
1925.1 The rye milled and output of rye 
flour are reported for merchant mills above 
a capacity that was not identical from cen- 
sus to census. Customs mills were included 


1J%t is worthy of remark that our information on 
the milling of corn is equally scanty. 
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in some years and excluded in others. Rye 
flour was sometimes reported in a mixed 
group with other grains. The data are un- 
questionably less accurate than the data on 
wheat. Commercial reporting of flour pro- 
duction, such as has long been practiced 
for wheat flour, does not exist for rye flour. 
The data are given in Table 2. 


TABLE 2.—RYE GROUND AND OuTpuT oF RYE FLOUR 
IN MERCHANT MILLS OF THE UNITED STATES, 
CENSUS YEARS 1899-1925* 


Output of 
Rye milled rye flour 
Census years (thousand (thousand 
bushels) barrels) 
1 SOO Sareea re errors sexe as iererers 10,088 1,443 
Te ee st reer eee OCI REIS 11,480 1,503 
HO erat Solna ria aoe eRe 11,504 1,582 
LOMA att etree cca ae ariel 12,814 1,937 
LODO MR cere vetrs ne ae scot 15,952 2,528 
G2 Teeter Seat ao rare 7,708 1,335 
MODS araer cite terete rene 9,246 1,635 
LOD tern anion eta aa stele 8,126 1,561 


* Compiled from reports of the U.S. Census. These fig- 
ures imply what seem to be impossible inferences. In 1899, 
7 bushels of rye were required to secure one barrel of flour, 
in 1914, 6.6 bushels were required. But in 1923, only 5.7 
bushels of rye were required to secure one barrel of flour, 
and in 1925 only 5.2 bushels were required. In other words, 
rye flour was whiter and shorter patent twenty-five years 
ago than is the case today. This is so improbable, so op- 
posed to observation, as to be unbelievable. 


The amount of rye ground increased 
gradually from 10.1 million bushels in 1899 
to 12.8 million bushels in 1914. Since ex- 
port of rye flour was negligible, it is ap- 
parant that the milling of rye expanded no 
more than the population increased. The 
sharp increase to 15.95 million bushels in 
1919 may be regarded as a part of post-war 
European relief. The sharp decline re- 
ported in the census of 1921 may be re- 
garded as the result of the return to patent 
flour wheat bread, both corn bread and rye 
bread retreating per capita. The grindings 
reported for 1923 and 1925 were somewhat 
larger but were still below the level of the 
years just preceding the war. The reported 
rye flour outputs tell the same story, though 
the extractions vary somewhat from year 
to year. 

Minnesota, Wisconsin, New York, Michi- 
gan, and Pennsylvania were the prominent 
rye-milling states at the beginning of the 
century. In 1914 Minnesota led, followed by 
Wisconsin, Pennsylvania, New York, and 
Illinois, which had superseded Michigan. 
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In 1921 Wisconsin and Minnesota stood in 
a class by themselves, producing nearly 70 
per cent of the rye flour of the country. In 
the report of the last census of manufac- 
tures, for 1925, these two states were cred- 
ited with approximately 73 per cent of the 
total outturn of the country. This distri- 
bution of rye milling corresponds both with 
the distribution of rye acreage and of the 
population of north European extraction. 

In many countries of Europe, particu- 
larly in eastern Europe, is still to be found 
considerable milling of rye by primitive 
methods. The uncleaned and also untem- 
pered rye is ground between stone plates 
driven by water-wheel or windmill and 
yielding a coarse rye meal. A partial ad- 
vance on these primitive methods, to be 
found in central and eastern Europe and 
in Russia, consists in what is known as 
plain grinding of rye. This is carried out 
on corrugated rolls and stone plates. In 
some instances the rye is ground to flour, 
bran and all; about 5 per cent of the bran 
is separated in the cleaning, and the re- 
maining flour is called a scoured flour. In 
other instances the rye is passed over sev- 
eral breaks, and the bran is sifted away to 
give a flour of some 85 per cent extraction. 
This is known as break flour and is not 
only whiter, but the particles are finer. 
Most modern mills operate with corrugated 
rolls, the products being separated into sev- 
eral graded fractions that are known as 
dressed, sifted, and bolted rye flours. The 
dressed rye flour is about a 74 per cent ex- 
traction; the sifted flour is still finer; the 
bolted flour corresponds to a patent, and 
may be as low as, or below, 60 per cent 
extraction. 

The best rye flours, known in Germany 
and Scandinavia as white ryes, are pro- 
duced on rolls quite after the current prac- 
tice in the milling of wheat. These mills 
produce several grades, corresponding to 
a series of patent and straight flours, of 
which the finest is usually less than a 50 
per cent extraction. Thus, in the European 
milling of rye we find flours corresponding 
to short patent, standard patent, long pat- 
ent, bakers’ patent, straight, clear, and 
whole rye flour, ground in ancient and 
modern mills. 

The finest rye flours are made in western 
Europe, the coarsest in eastern Europe; the 
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largest proportion of whole rye flour is 
made in Russia. The finest rye flour, the 
shortest extraction, goes mostly to the cities; 
the coarsest rye flour, the longest extrac- 
tion, is most used in the country. To this 
general statement, however, important ex- 
ceptions exist. For example, the industrial 
workers in the Rhineland cities are heavy 
users of coarse and whole rye flour. 


Per CAPITA CONSUMPTION OF RYE 


Consumption of a cereal has either a 
broad or a narrow meaning. The broad 
meaning of consumption corresponds to 
disappearance; it means crop, minus net 
exports, adjusted for differences between 
carryover in and carryover out. The nar- 
row meaning of consumption corresponds 
to ingestion, plus domestic waste. The per 
capita consumption of rye in the United 
States can be estimated only in rough fig- 
ures. Estimates of rye acreage have not re- 
ceived the attention accorded to wheat and 
are less trustworthy. There is no reliable 
estimate of carryover. Since the food use 
of rye is practically confined to rye flour, 
consumption in the narrow sense is to be 
arrived at by adjusting flour production of 
the year for carryovers and net exports. 

To estimate gross consumption, or disap- 
pearance, the best we can do is to add the 
figure for visible supply on July 1 to the 
crop of that year; and from this figure to 
subtract the visible supply on the first of 
July following, also the net exports during 
the year, also seed at the rate of six pecks 
per acre, without further adjustment for 
stocks in any position, either in the form of 
grain or flour. The remainder, including all 
the plus and minus errors, corresponds to 
disappearance in all ways, in country and 
city. 

Table 3 contains the figures for the five 
years before the war and the past six years. 
During the five years before the war, the 
highest per capita disappearance was 20.2 
pounds, the lowest was 17.5 pounds, and 
the average was 18.8 pounds. To what ex- 
tent the concordance was fictitious cannot 
be guessed. 


* The visible supply of course does not comprise the 
total carryover; but other data are not available. 
There is reason to believe that the rye visible consti- 
tutes a larger fraction of the total rye carryover than 
is the case with wheat. 
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Since human use of rye in the form of 
flour was about 6 pounds per person per 
annum (see below), it follows that two- 
thirds of the disappearance of rye must 
have been accounted for by industrial use, 
animal feed, and seed for planting rye used 
as pasturage, ensilage, and hay. 

Since the war the variations in disappear- 
ance of rye have been more pronounced, 
but the figures have been lower. The high- 
est figure for per capita disappearance was 
17.4 pounds, the lowest 8.7, the average 12.6 
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4 pounds per person per year. This would 
correspond to something like 6 pounds of 
rye, as against a disappearance of some- 
thing approaching 19 pounds, during the 
same period. 

For the post-war period we have three 
reports of rye flour milling in the biennial 
censuses of 1921, 1923, and 1925. These are 
of course incomplete, since the reports ex- 
clude merchant mills below a certain out- 
turn and also customs’ mills. Let us make 
an arbitrary guess that the volume of rye 


TABLE 3.—PER Capita DISAPPEARANCE OF RYE IN THE UNITED STATES, PRE-WAR AND Post-War* 


Net exports Per capita 
Crop Visible Seed of rye and Net supply Population? disappearance 
July-June July 1 rye flour 
(thousand (thousand (thousand (thousand (thousand 
bushels) bushels) bushels) bushels) bushels) (thousands)| (bushels) (pounds) 
IM ASAI Socose 35,406 157 3.201 212 81,696 91,530 -346 15.4 
HOUOS  atrriccies 34,897 378 3,191 (188)? 82,257 93,165 -346 19.4 
NOUS? eects 33,119 15 8,175 (103)? 29,635 94,458 -314 17.6 
OUD Wer wre cree 35,664 427 3,835 1,853 29,954 96,144 role 17.5 
TMV es Be Spee 41,381 449° 3,811 2,234 35,416 98,213 -361 20.2 
Average........... 86,093 285 8,458 802 31,792 94,702 -336 18.8 
iP PAO oa ar 61,675 587 10,008 29,934 20,685 109,185 -190 10.6 
NOP ea eee 103,362 1,635 7,756 51,654 30,486 110,688 275 15.4 
WO ZOE 24. itsrserels © 63,077 15,101 6,225 19,816 34,908 112,684 -310 al¢feye! 
1S G6 ook 65,466 17,229 5,961 50,229 17,799 114,311 -156 8.7 
IPRA eo aoonce 46,456 8,706 5,367 12,641 26,343 115,940 SPE 12.7 
Iie /a tr eeliceke 40,795 10,811° 5,505 21,694 23152 117,600 -197 11.0 
Average.......-... 63,472 9,012 6,804 30,995 25,562 113,393 -226 12.6 


* Data from Agriculture Yearbook, 1926; Wheat and Rye Statistics (U.S. Department of Agriculture Statistical Bulletin 
12), January 1926; and Monthly Summary of Foreign Commerce. 


«Figures for January 1, as estimated by National Bureau of Economic Research. 


> Net import. 


¢ The visible supply on July 1, 1915, was 369 thousand bushels; and 1,255 thousand on July 1, 1928, 


pounds. The absence of use of rye in distil- 
lation accounts for part of the reduction. 
Beyond that, the figures suggest that less 
rye has been fed directly, and less rye sown 
for pasture, ensilage, and hay, or both. 

The consumption of rye in the narrow 
sense, ingestion plus domestic waste of rye 
flour, is to be measured directly from the 
milling figures. Pearl‘ included in his es- 
timation of the food supply for the years 
before the war a computation for rye that 
was as good as the data permitted. Recom- 
puting his figures for the years 1911-16 into 
a composite, and using the population of 
the middle of the period, we find that the 
consumption of rye flour was a shade under 


1 The Nation’s Food, pp. 252-58. 


flour thus excluded has been 5 per cent and 
raise the reported totals of rye flour by that 
amount. Taking the estimated population 
of the same years, we secure figures for the 
per capita consumption of rye and rye flour 
in pounds as follows: 


Rye Rye flour 
a INO 8 les Nea ore on Cmca SOE 4.18 2.54 
VOD MR. See ansie Sel aaheeaese 4.88 3.02 
NO DMA tale tac teeta teretrer: 4.15 2.79 
AV OLAS Carcadens or<termonenictornrs 4.40 2.78 


The figures in the second decimal places 
have of course no meaning; indeed, the first 
decimal place is doubtful. Contrasting 
these figures with those computed from 
Pearl, one arrives at the inference that the 
per capita consumption of rye flour since 
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1921 has been somewhat lower than before 
the war, 4 pounds per capita before the 
war, 3 pounds per capita since. 

These figures illustrate how insignificant 
is the American consumption of rye. Ac- 
cording to Ballod,' before the war the in- 
gestion of rye flour per person per year cor- 
responded to 240 pounds in Russia, 133 
pounds in Germany, and 94 pounds in 
Austria-Hungary. According to the report 
of the Eltzbacher Commission, the German 
consumption approximated 172 pounds.’ 
Post-war data on rye flour consumption are 
lacking, but incomplete statistical evidence 
suggests that a decline has occurred in 
northern Europe. The following data show, 
for five European countries, the domestic 
disappearance of rye per capita per year 
in the pre-war and post-war periods, in 
pounds :* 


Country 1909-14 1921-26 
Belgiuimeeare iiss rte eis 210 155 
Denman kaney ccs ohexeces ees 510 325 
GELIMATIY wavciecse. anit ohen sls 360 245 
INetherlandS 02. c ee ees 250 151 
SWedetibrnnera. ccc teien 280 220 


Domestic disappearance of course includes 
seed, feed, and industrial use as well as 
human consumption. Nevertheless the re- 
ductions appear rather large to be attribut- 
able to reduced use for these purposes only, 
or to errors in crop estimates; one may rea- 
sonably infer what common observation 
corroborates—that throughout northern Eu- 
rope the use of rye flour is declining. These 
figures compare with an American average 
domestic disappearance (similarly com- 
puted, without allowance for carryovers or 
seed) per capita in pre-war years of about 
22 pounds, in post-war years of about 17 
pounds. 


INTERNATIONAL TRADE IN RYE 


Before the war, 95 per cent of the rye of 
the world was produced and consumed in 
Europe and Russia; Russia, Germany, and 
Austria-Hungary produced five-sixths of it. 
Russia exported rye to Europe and im- 
ported from Europe. The United States 
and Canada had a border trade in rye; the 
United States shipped a trifling quantity 
overseas. Argentina also made small ship- 
ments overseas. The amount of rye secured 
by Europe, ex-Russia, from Russia, and 
overseas sources of supply averaged around 
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40 million bushels per annum during the 
five pre-war years. The trade between the 
several European countries was in larger 
volume. The imports of the United King- 
dom were largely for purposes of distilla- 
tion, those of the other northern European 
countries largely for foodstuffs. 

In years of normal rye crops, Germany 
was a net exporter of rye. She exported rye 
to portions of northern Russia, most of 
which are now incorporated into Poland, 
Finland, Esthonia, Latvia, and Lithuania; 
also, to Scandinavia and to Switzerland. 
She was at the same time an importer of 
rye, sometimes of cheap feed rye from Rus- 
sia, but more often of hard bread rye from 
Russia and from Argentina. Belgium and 
Holland were net importers, largely from 
overseas; Holland was also an active re- 
exporter of imported rye. The portion of 
the old Austro-Hungarian Empire that is 
now Czecho-Slovakia was a net rye im- 
porter. The region south of Budapest 
shipped out varying amounts of rye to the 
northern countries. The volume of imports 
of rye depended somewhat upon the pro- 
portion of unmillable rye in the domestic 
crops of the European countries, the tail 
rye going to animals and being replaced by 
imported rye. A tabulation of imports and 
exports among the several states before the 
war, adjusted to the boundaries of the new 
states since the war, is impractical for rea- 
sons of lack of detailed and trustworthy 
information. 

After 1915, failing to secure grain from 
Russia, the Allies turned to North America 
for rye. Before the war, we had exported 
little rye to Europe, except insignificant 
parcels for distillation. The rye exports 
rose promptly to nearly 15 million bushels 
and remained in that neighborhood during 
the war. In 1919-20 export rose to 42 mil- 
lion bushels, in 1920-21 to 47 million, from 


*Karl Ballod, “Die Volksernahrung in Kreig und 
Frieden,” Schmollers Jahrbuch, 1916, pp. 77-112. 


* The striking difference in estimates for Germany 
was due to differences in production and in rye fed to 
animals. The true figure lies somewhere between 133 
and 172 pounds. 


* Crops plus net imports or minus net exports, di- 
vided by population. 

“Data on imports and exports of European coun- 
tries for post-war years, with pre-war averages in 


part comparable with post-war figures, are given in 
Appendix Table IX. 
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which point it has tended to decline to 20 
million bushels or less, though exports in 
1922-23 and 1924-25 were over 50 million 
bushels.t_ These exports were provoked by 
shortage of bread grains in Europe. As was 
the case during the war, since the war rye 
has been imported into the countries of the 
ex-Allies to serve as stretching material for 
wheat. It has been imported by ex-neutrals 
_ and by ex-enemy countries as_ straight 
bread flour and as stretching material for 
wheat flour. Apparently, during the war or 
since, little American rye has been used in 
Europe as feeding stuff or material for dis- 
tillation. 

European statistics on rye are believed 
to be less secure than in the case of wheat, 
on account of lower accuracy in estimation 
of acreage, larger use on farms and in rural 
districts, and smaller proportion passing 
through the channels of trade. In addition, 
the changes in the western boundary of 
Russia have brought into Europe (ex- 
Russia) countries that before the war were 
in European Russia. These include Fin- 
land, Latvia, Esthonia, Lithuania, Congress 
Poland, Bessarabia, and a few other small 
parcels of territory. These were rye-pro- 
ducing and rye-consuming areas, with the 
exception of Bessarabia where the use of 
corn was more prominent. Consumption, 
however, exceeded production for these 
areas as a whole. Europe, ex-Russia, is 
therefore a heavier rye importer (or wheat 
importer) at present than was the case be- 
fore the war. 

The important potential rye-exporting 
countries of Europe are Hungary, Poland, 
Roumania, Jugo-Slavia, Bulgaria, and of 
course Russia. The net-importing countries 
of note are Scandinavia, Finland, the three 
east Baltic states, France, Italy, Belgium, 
Holland, Czecho-Slovakia, Austria, and the 
United Kingdom. The future position of 
Germany is unclear. Before the war she 
was a net rye exporter; since the war she 
has been alternately a net importer and ex- 
porter. Some rye is produced in Alsace and 
Lorraine, still more in Posen that is now a 
part of Poland. If Germany could secure 
the Russian rye available before the war, 
she might again become a small rye ex- 
porter; otherwise, Germany would prob- 
ably do with rye as Spain does with wheat, 


1See Appendix Table II. 
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import or export a small amount, depend- 
ing on circumstances. 

We regard the present Poland as a po- 
tential net exporter of rye, but in fact she is 
not yet in that position. This is due to a 
number of factors lying outside the grain- 
raising capacity of the country in relation 
to population of human beings and ani- 
mals. Peasants sell rye and feed oats and 
barley or feed rye and sell oats and barley, 
according to prices. Rye is exported in the 
fall and reimported in the spring, usually 
in larger amount. The government is now 
building a rye reserve for protection of 
supply and control of price. 

The relations everywhere have been 
highly irregular since the war, on account 
of trade barriers and disorganization of 
currencies, and are just becoming restabi- 
lized. It is, however, noteworthy that while 
the volume of rye imported into the pres- 
ent Europe from Russia and overseas has 
tended to be larger than the imports of the 
pre-war Europe from Russia and overseas, 
the volume of trade between the different 
states of Europe has been substantially 
smaller. 

Striking has been the increase in the 
overseas trade, and in some years in the 
shipments of Russia. Both have been ir- 
regular, high in some years, relatively low 
in others. In 1923-24 Russia exported over 
53 million bushels of rye, a figure not 
equaled in the five years prior to the war; 
in the following year, the Russian exports 
sank below 3 million bushels. In 1924-25, 
the year of lowest Russian exports, the 
United States exported over 50 million 
bushels, largely to Europe; in the following 
year only a fourth as much was exported. 
The exports of Canada, insignificant before 
the war, exceeded 6 million bushels in each 
of the past five years, and reached nearly 
10 million in 1922-23. The exports from the 
Plate, averaging less than 300 thousand 
bushels in the five years before the war, 
have risen to ten times that figure. Holland 
continues to be an importer of rye for pur- 
poses of consumption, but is no longer 
prominent as a re-exporter of imported rye. 
Scandinavia and the countries east of the 
Baltic Sea, which used to secure a part of 
their rye from Germany, now secure it 
largely from overseas. International trade 
in rye, both as to routes and quantities, has 
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been strikingly changed since the war; but 
to a large extent it has been an abnormal 
development. 

Russian exports and imports of rye since 
the war may fairly be termed incidental 
or accidental episodes, rather than the 
expression of agricultural potential. The 
combination of dictatorship of the prole- 
tariat, disorganization of currency, break- 
down of transport, crop failure and famine, 
and state control of import and export 
trade has prevented Russia from contrib- 
uting to Europe anything like the amounts 
of wheat and rye that were to have been 
expected on the basis of pre-war experi- 
ences. Russia has lost northwestern prov- 
inces that were rye importers; therefore 
her failure as a rye exporter is all the more 
notable. Rye is raised more or less all over 
Russia, but the distribution of the crop was 
more to the northward, with wheat and 
maize to the southward. Rye is the staple 
cereal of Russia and is raised as food for 
peasants even in the areas of the Volga 
and in the Ukraine. Under pre-war Rus- 
sian landlordism, rye was raised for do- 
mestic foodstuff and wheat was raised for 
export. With parcellation of the land this 
has ceased to be true; the peasants con- 
sume more wheat and less rye relatively, 
but absolutely more of both combined. It 
seems likely that the same effect is every- 
where to be expected in Central Europe— 
parcellation of the land is followed by 
improvement in the country standard of 
living, favoring wheat as against rye. 

The question of prospective Russian ex- 
ports is as important for rye as for wheat. 
Before the war average Russian net exports 
of rye were around 27 million bushels and 
of wheat around 165 million bushels. Is 
there a prospect (and if so at how early a 
date) that European Russia of the present 
boundaries will again export as much rye 
and wheat as was exported before the war 
from the same area? Or have the changes 
in Russian agriculture since the war con- 
duced to a changed level of exports? 

The exports of wheat and rye from Rus- 
sia before the war were mostly the expres- 
sion of the outturn of large estates and to a 
substantial extent represented exploitation 


1 These figures would be different when adjusted to 
conform to the changed boundaries of Russia on the 
west. 
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of tenants, land workers, and small peas- 
ants. Today, title to the land rests, in the- 
ory, in the state; but occupancy, use, and 
tenure rest in the peasant. Occupancy in- 
cludes control over farming, and tenure 
may be transmitted to the next generation. 
Russian peasants apparently regard the 
status as equivalent to possession. In effect, 
therefore, parcellation of the land has been 
accomplished in Russia. This has been ac- 
companied by changes in agriculture, with 
the trend toward animal husbandry and in 
the direction of a higher standard of ali- 
mentary subsistence. 

The Soviet state has every incentive to 
favor exportation of cereals. Indeed, with 
each year the purchasing power of ex- 
ported cereals becomes increasingly more 
important. Therefore, the “procurement” 
of exportable surpluses, their expedition 
from points of collection to dispatching 
points for export, and their sale in the im- 
porting markets of Europe, are a first con- 
cern of the Soviet government. They have 
failed to bring out the available supplies, 
through inexpert management; but they 
have not relaxed on the project of exports 
through lack of incentive. 

From the standpoint of the peasants, 
however, the incentives of cash sale seem 
not to be maintained. The peasants are 
building up their animal husbandry; thus 
more grain is consumed on the farms. Rus- 
sia has the traditional practice of carrying 
large stocks. The importance of these 
stocks is intensified in the peasant mind by 
the recollection of the famine of 1921; it is 
accentuated by the increase in the count of 
domesticated animals. With each year, the 
peasants seem to find themselves able to 
get along with fewer of the city-made ar- 
ticles to which they had become accus- 
tomed before the war. They are returning 
to more primitive farm implements. House- 
hold industries are being revived; the fam- 
ily of the peasant is becoming more self- 
sufficing. Perhaps most important of all, 
the peasants have found during recent 
years a striking disparity between the 
amount of grain they sold for export and 
the amount of goods and implements re- 
ceived in return. In short, the effective in- 
centives of the peasant class for export of 
wheat and rye are, for the time being, ap- 
parently on the decline. 
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The export.program for the present crop 
year has fallen down badly; nothing like 
the amount of wheat and rye that came out 
of Russia last season will come out of Rus- 
sia this season. In explanation, in addition 
to official estimates of a smaller crop of 
wheat but a larger crop of rye,' we are told 
that the peasant is building up stocks, is 
disinclined to sell at current prices, and 
that larger exports are to be expected only 
in the event that several large crops shall 
have filled the farm stocks to overflowing. 
Furthermore, if Soviet authorities are right 
in adjudging standing estimates of pre-war 
crops as far too low, Russian domestic con- 
sumption may not have recovered as yet to 
a level permitting considerable exports. 

If this statement of the situation in Rus- 
sia, in itself reasonable and plausible, is 
correct, then it does not seem likely that 
an early return of Russian exports of wheat 
and rye to the pre-war level is to be antici- 
pated. Fear of famine is ingrained in the 
Russian peasant. A crop failure is expected 
every so often (rather often) in southern 
Russia, especially in the region of the 
Volga. Just as squirrels, according to popu- 
lar belief, hoard for a hard winter, so Rus- 
sian peasants hoard for the year of crop 
failure. It is not unreasonable to infer that 
the reported building up of stocks, if it is 
actually taking place, is in part the result 
of widespread fear that another crop fail- 
ure is about due. 

The expansion in United States export 
trade in rye since the war has been one of 
the most striking of the post-war expan- 
sions. This is made evident by contrasting 
the average export of the five years before 
the war, 800 thousand bushels, with the 
average export during the years 1921-27, 
which was around 31 million bushels. 
Though clearly forecast in post-war condi- 
tions in European agriculture, the trade 
came to the United States almost unher- 
alded, a direct continuation of our expanded 
war agriculture. Since 1922 the acreage has 
gradually declined, with little agitation over 


1The wheat crop of 1927 is estimated at 750 million 
bushels as compared with 810 million in 1926; the 
rye crop of 1927 at 968 million as against 897 million 
in 1926. 

2During the present season, European imports | of 
rye will probably be modified more by European im- 
ports of barley than by European imports of wheat. 
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the rye surplus problem. Our exports of 
rye to Europe have held on long and heay- 
ily, largely because of the delay in Russia’s 
return to the export trade. 

We are advised by responsible European 
importers that the ryes shipped into Eu- 
rope from the United States since the war 
have been consistently disappointing in 
quality, and have often sold for 4—5 cents 
per bushel below Russian rye. They have 
been soft, low in protein, and gave a low 
yield of flour. It is the experience of mills 
in Scandinavia, Holland, Belgium, and Ger- 
many that average No. 2 Western rye has 
been distinctly inferior to the ryes secured 
from Poland, the Danubian area, Russia, 
and the Plate, adapted better for use in 
distillation and as feeding stuffs than to the 
manufacture of flour. 

At the beginning of the crop year, or as 
soon thereafter as crop estimates become 
available, tables of European wheat import 
“requirements” are prepared in Europe 
and in the several exporting countries. 
These tables are revised month after month, 
as additional information becomes avail- 
able. Discussions of such tables are fre- 
quently to be found in WuHeEart StupiEs. The 
European rye crop is one of the elements 
in setting up the table for European wheat 
import requirements. No corresponding 
tables of European rye import require- 
ments are set up, except in a desultory and 
fragmentary manner. The variables are 
numerous, the fluctuations wide. Predicat- 
ing stated wheat and rye crops in Europe, 
and stated exportable surpluses of wheat 
and rye available to Europe, and setting up 
a figure for gross wheat requirements, one 
might forecast a probable figure for import 
of rye. For example, on the basis of the 
present crop reports, it has been suggested 
that during the crop year 1927-28 Euro- 
pean wheat requirements would be around 
640 million bushels and rye requirements 
50 million bushels. The forecast for rye 
would be the more hazardous. If one were 
to forecast European wheat requirements 
at 640 million bushels and European rye re- 
quirements at 50 million bushels, and the 
actual outcome were to be 620 million 
bushels of wheat and 30 million bushels of 
rye, the miss of 20 million bushels would 
be a small matter in the case of wheat but a 
large mistake in the case of rye.’ It cannot 
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be assumed that Europe needs a fixed 
(computable) amount of bread grain, and, 
if less wheat is secured than planned, the 
difference will be made up with rye. We 
have therefore not felt it justifiable or ad- 
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vantageous to attempt to set up in advance 
a table of importers’ requirements and ex- 
porters’ supplies of rye, corresponding to 
the tables that play such a prominent role 
in the study of wheat. 


Ill. CHARACTERISTICS AND CONSUMPTION OF RYE FLOUR AND 
RYE BREAD 


CHARACTERISTICS OF RYE FLOUR 


As we have seen, the larger commercial 
mills in the United States sometimes make 
as many as four grades of flour called re- 
spectively white, pale, dark, and straight 
rye flour. The extractions vary from sea- 
son to season, and from region to region. 
White rye flour is often of a lower extrac- 
tion than 50 per cent of the grain; a straight 
rye flour is rarely as much as 70 per cent. 
The pale and dark gray flours stand be- 
tween the white and straight flours. Clear 
flours are usually not separated, but go into 
millfeed. There is little production of whole 
rye flour in this country; what passes as 
such is usually straight flour with bran 
added. Rye grits and groats' are practi- 
cally unknown in this country. The most 
common flours are white and (medium) 
dark, these being most widely quoted. 
White rye flour is a short patent, dark rye 
flour practically a (low) straight flour. The 


1Cracked, crushed grains, sometimes hulled, grits 
being finer than groats. 


?Tt may not be out of place to comment on flour 
grades. Milling practice and terminology vary from 
locality to locality, from mill to mill, and from sea- 
son to season. In effect, though not in direct opera- 
tion, the mill divides the berry of wheat into two 
fractions—flour and millfeed. The flour is commonly 
called straight flour and represents from 70 to 74 per 
cent of the weight of the cleaned wheat. During the 
war, for example, the American mills manufactured 
a uniform straight flour of about 74 per cent extrac- 
tion. There is considerable marketing of straight 
flour, but for the most part patent flours are prepared 
from it. The straight flour is divided into two frac- 
tions—patents and clears. The patent flours repre- 
sent purifications, particularly reduction of color, 
acidity, ash, and fiber. Patent flours are short or 
long, depending upon the amount secured from the 
straight flour. A long patent flour, for example, is one 
secured with the removal of, say, 5 or 10 per cent of 
the straight flour. A short patent flour is one secured 
with the removal of, say, 20 or 30 per cent of the 
straight flour. The fraction removed from straight 
flour, when purified in the making of patent flour, is 
called clear flour. When a short patent flour is manu- 
factured, a fine clear flour is secured. Large mills 
manufacture several grades of patent flours, repre- 
senting various degrees of refinement. Correspond- 
ingly, they produce two or even three clear flours. 


standards for color, ash, fiber, acidity, and 
protein content are not so well developed 
as for wheat flour; also, they are less im- 
portant. Rye is usually ground in separate 
mills; but there are advantages if the rye 
mill is one of the units in a wheat milling 
company, since this facilitates the disposi- 
tion of the offals.? 

In rye milling there is less blending prac- 
ticed than with wheat. For the most part, 
mills grind the rye of the region and do not 
draw rye from distant sections in order to 
produce a uniform flour. In other words, 
quality and uniformity are less important 
with rye flour than with wheat flour. 

Rye flour has a specific odor and taste, 
and these extend to baked products. The 
taste and odor are so penetrating as to be 
obvious in bread made of wheat flour con- 
taining only 5 per cent of rye flour. It is 
therefore possible to make bread with a rye 
taste out of wheat flour with a relatively 


Usually the third clear flour, and sometimes the sec- 
ond clear flour, goes with the red dog into feed. The 
first clear flour goes largely to export, into rye blends, 
into self-rising and cheaper bread flours, and into 
industrial use. The finest, shortest patent goes mostly 
into the family trade. The terms are rather loosely 
used. Thus, the straight flour of one mill may be 
practically identical with the long patent flour of an- 
other mill. 

By extraction is meant the percentage of weight of 
wheat recovered in a particular flour. A straight flour 
of 70 per cent represents 70 per cent of the weight of 
the wheat used in grinding it. A patent flour of 50 per 
cent extraction represents a short patent in which 
half the weight of the wheat is recovered. 

The practical miller, in defining patent flour, ap- 
plies the percentage to the straight flour, not to the 
original wheat. Thus, “90 per cent flour” and “70 per 
cent flour” represent respectively patent flours con- 
taining 90 and 70 per cent of the straight flour, 10 and 
30 per cent of clear flour being recovered. If the 
straight flour were a 70 per cent extraction of the 
wheat, then a “90 per cent flour” would represent a 63 
per cent extraction of the wheat and a “70 per cent 
flour” would represent a 49 per cent extraction of the 
wheat. 

The same technical and grading expressions are ap- 
plied to rye flour, but with less precision and refine- 
ment. Correspondingly, there is with rye flour less 
precision and refinement in the determination of color, 
acidity, ash, and fiber. 


CONSUMPTION OF RYE FLOUR AND RYE BREAD 


small admixture of rye flour. The taste and 
odor of rye are such as seem to lend them- 
selves naturally to use with meat, cheese, 
and vegetables, rather than with fruits and 
sugar. In consequence, rye lends itself 
poorly to the manufacture of breakfast 
cereals, cakes, pastries, and confections. 
This holds true even in the European coun- 
tries that consume rye extensively; their 
sweet baked goods are usually made of 
wheat. Nevertheless, one sees on the Ameri- 
can market such combinations as raisin rye 
bread, orange rye bread, and others. Mill- 
ers of wheat flour advocate the use of fruit 
breads in the hope of increasing the con- 
sumption of flour; growers of fruits support 
this in striving to increase the consumption 
of fruit. Wheat having set the example, rye 
follows suit. In Europe caraway seed is 
commonly added to rye bread, a practice 
also followed in this country; this is done, 
supposedly, less for the flavor than for the 
stimulating effect of the essential oil of 
caraway on fermentation! 

The public does not associate whiteness 
with rye flour as with wheat flour. Also, 
the conditioning and maturing of rye flour 
are not so important as with wheat flour; 
rye flour does not gain as much relatively 
by being matured as wheat flour does. Rye 
flour, however, is the more perishable. 

In Europe the rye flours vary from coun- 
try to country. The shortest white ryes may 
be as low as 50 per cent extraction. Straight 
rye flour is commonly 68 per cent extrac- 
tion. Between the short patent and the 
straight flour appear several grades of gray 
flours. Clear rye flour also is common in 
Europe. Since the war there is consider- 
able milling of whole rye flour in different 
European countries; straight rye flour 
mixed with bran is also manufactured. Be- 
fore the war, the manufacture of rye grits 
and groats was widespread. Since the war 
this is on the decline, apparently in favor 
of whole rye flour. What is called whole 
rye flour is rarely over a 94 per cent extrac- 
tion, since about 6 per cent of the weight of 
the kernel is removed in the act of clean- 
ing.t With the decline of manufacture of 
grits and groats and increase in the milling 


1Rye is scoured and brushed in machines of vary- 
ing construction (in Europe, the cleaning is often done 
between stones), whereby the outside of the husk is 
removed, 5 or 6 per cent of the weight being lost. 
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of whole rye flour, bakers of whole rye 
bread in Europe have learned that to meet 
public taste whole rye flour must be ground 
fine. Finding it difficult to make an accept- 
able rye flour of over 84 per cent extrac- 
tion, unless the endosperm is milled fine, 
the European mills now incline to the prac- 
tice of preparing their so-called “graham- 
rye” flour by sifting rye bran back into a 
finely ground straight flour. 

Before the war the most popular single 
rye flour in northern Europe was a finely 
ground flour of about 82 per cent extrac- 
tion. Since a straight rye flour in Europe— 
using the term as comparable with their 
straight wheat flour—was around 68 per 
cent extraction, the popular flour of 82 per 
cent extraction represented a_ half-way 
product between straight and whole rye 
flour. A somewhat lighter flour remains the 
favorite post-war rye flour in Europe. As 
a rule, darker flours are preferred in coun- 
try districts and lighter flours in the city. 
The proportions of these several flours vary 
from country to country and from season to 
season. They also vary with the size of 
the domestic crop, the price level of bread 
grains, and the prosperity of the country. 

The European mills try to turn out uni- 
form rye flours and, in order to do this, 
import ryes to blend with domestic ryes. In 
this sense, the manufacture of rye flour in 
Europe compares with the manufacture of 
wheat flour in the United States. Buffalo 
mills sometimes import hard Canadian 
wheat to blend with domestic wheats, and 
Pacific Coast mills import hard wheat 
from Montana and Kansas to blend with 
local wheats; just so the large mills in 
northern European cities import ryes from 
neighboring countries, from Russia, from 
North America, or from Argentina. They 
endeavor to secure hard rye rather than 
soft rye. From Russia and the Plate hard 
ryes are to be secured; from North America 
come ryes rarely better and often not so 
good as the usual ryes of northern Europe. 
The harder type of rye is generally used in 
making flour for consumption in cities; soft 
rye suffices for the making of country flour. 
The criteria of and public taste for rye 
flours are better established in Europe than 
in the United States. 

The protein content of rye flour is sub- 
stantially lower than that of wheat. In this 
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country, rye flour is often stated to have 
only half the protein content of wheat flour. 
Such a wide difference is not to be found 
in European analyses. Corresponding Eu- 
ropean analyses give a much higher pro- 
tein content for rye flour and a somewhat 
higher protein content for wheat flour, the 
difference between the two, therefore, being 
less than in the American analyses. This is 
partly due to difference in extraction, in 
part however to the fact that American 
ryes are not so good as European ryes. For 
both wheat and rye flours, American chem- 
ists use a lower factor for conversion of 
nitrogen into protein, so that all American 
analyses give lower results for protein than 
European analyses. It is safe to state for 
comparable flours that the protein content 
is always higher for wheat than for rye; it 
may be a fourth higher, a half higher, or 
twice as high, depending on circumstances 
in milling and on the grains from which the 
flours have been derived. 

When wheat flour is moistened, worked 
into a gummy mass, and washed with 
water, a crude protein is isolated that has 
long been called gluten. When rye flour is 
manipulated in the same manner, no cor- 
responding recovery of gluten occurs. But 
since the dough of rye flour behaves under 
fermentation like the dough of wheat flour, 
it must contain a gluten-like material. 
When, in isolating gluten from wheat flour, 
rye flour is added, the yield of gluten is 
reduced; something in the rye operates 
against the isolation of wheat gluten. 
When, however, the isolated gliadin (see 
below, p. 204) of rye flour is added to 
wheat flour, this does not operate against 
the isolation of the gluten, but increases it 
proportionately, just as if one added glia- 
din isolated from wheat flour. Therefore, 
the inhibitory factor in rye flour lies out- 
side of the gliadin. Not only does rye flour 
behave like wheat flour in dough under fer- 
mentation; but when the proteins are iso- 
lated from the two flours, it is found that 
the principal protein of rye is very similar 
to one of the two principal proteins of 
wheat. It is therefore natural to speak of 
rye containing gluten, even though it can- 
not be isolated by washing; and since it is 
advantageous to use the term gluten in this 
general sense, we invoke the indulgence of 
the cereal chemists for so doing. 
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The bread grains, wheat and rye, are 
thus characterized by the presence of glu- 
ten. Maize, barley, oats, rice, and the 
sorghum grains contain no gluten or gluten- 
like proteins. Suspended in water, gluten 
forms a gum-like mass, tough, elastic, and 
distensible. Inflated with gas, glutens form 
sponge-like masses, the volume of which is 
enormously larger than that of the original 
material. Under distension, gluten will ex- 
pand to twenty times the original volume. 
The gluten of wheat contains two proteins, 
glutenin and gliadin. Glutenin and gliadin 
are difficult of quantitative determination, 
but enough is known to indicate that they 
make up the largest part of the protein of 
wheat flour, being present in approximately 
equal amounts. Rye contains gliadin. The 
gliadin of rye is not identical with the glia- 
din of wheat, though very similar. In quan- 
tity, gliadin is present in rye flour to much 
less extent than gliadin and glutenin in 
wheat flour. Also, qualitative differences in 
the glutens of the two flours exist, with su- 
periority on the side of wheat.t 


*In order that the efforts made above to present the 
subject untechnically may not lead to misinterpreta- 
tion, certain amplifications and qualifications seem 
desirable. Gluten is the name applied to the elastic 
protein that may be obtained from wheat flour 
through the action of water. One cannot isolate gluten 
from rye flour by washing. But on the basis of be- 
havior in dough, rye flour contains a colloid that has 
the right to be called a gluten even if it cannot be 
isolated by washing, and we shall use the term here. 
Like all proteins, gluten is a colloid—an emulsion 
colloid with special characteristics. Crude gluten may 
be purified by appropriate methods. As components of 
gluten, two proteins may be identified called glutenin 
and gliadin. Glutenin is now classified as a glutelin, 
while gliadin is regarded as a prolamin. Wheat flour 
contains both glutenin and gliadin in variable but 
usually about equal proportions; rye flour contains 
also a glutelin, but not identical with the glutelin of 
wheat and not present except in traces. The gliadins 
of wheat and rye are apparently not identical chemi- 
cal individuals. 

The qualities of glutenin and gliadin are modified 
by their behaviors when suspended in water, depend- 
ing on the presence, and concentration, of acids, 
alkalis, and salts. All colloids when mixed with water 
form phases that are modified (a) by acidity or alka- 
linity, (b) by the degree of acidity or alkalinity (con- 
centration or hydrogen potential), (c) by the presence 
of electrolytes, regarded merely as carriers of electri- 
cal charges, and (d) by the presence of electrolytes 
whose cations or anions exert specific influences as 
elements aside from their electrical charges. All phase 
reactions take time for development: within limits, 
increase in temperature hastens developments. Also, 
the velocities of phase reactions are modified (temper- 
ature constant) by changes in the media related to 
acids, alkalis, and salts. These time relations possibly 
correspond to the so-called “development” of the 
dough. These several relations are only partly ex- 
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Rye dough expands less than wheat 
dough; other things being equal, wheat 
bread is always lighter than rye bread. 

When wheat or rye flour is mixed into a 
dough, following the addition of yeast we 
have the familiar rising of the loaf conse- 
quent on the evolution of gases of fermen- 
tation. The individual air-cells of the 
sponge-like mass do not as a whole com- 
municate, and the loaf is thus distended. 
Breads made from the other grains cannot 
be raised with yeast in the same way, be- 
cause they do not contain the elastic glu- 
tens. Breads made with baking powders 
are sometimes called quick breads, as dis- 
tinguished from yeast-risen breads. Quick 


plored for the best-known colloids, and are less well 
known for gluten than for some other colloids. Not 
only does a particular colloid exhibit strikingly vary- 
ing behavior under different concentrations of acids 
and electrolytes in the system, but two colloids may 
behave in a manner different from that which either 
would exhibit alone, other things being equal. This 
point is of particular importance in relation to the 
bread grains, since it is not unreasonable to expect 
that gliadin alone would behave differently than when 
mixed with glutenin. To some extent, other things 
being equal, the different behaviors of wheat and rye 
flours might be due to the fact that rye contains 
largely gliadin while wheat contains glutenin and glia- 
din, thus modifying the phase. 

When studied in the isolated state, the gluten of 
rye behaves like that of wheat, only to lesser extent. 
The emulsion of rye gluten is less viscous, more sol- 
uble in water, takes up less water in the phase reac- 
tion and displays less swelling. The sponge structure 
is less elastic, and has a softer feel, resembling, by 
way of comparative illustration, a soap suds rather 
than whipped white of egg. These varying behaviors 
of the isolated proteins find their counterpart in the 
behaviors of wheat and rye doughs. While rye gluten 
is less viscous than wheat gluten, watery suspensions 
of rye flour are more viscous than those of wheat 
flour. Because this viscosity of rye flour is little 
affected by acidity, and for other reasons, it is in- 
ferred that it may be due to the influence of compo- 
nents of the carbohydrate fraction of the flour. 

At the present time, investigators seem to be di- 
vided in their views. According to one view, the 
qualities of glutenin and gliadin are inherent, pre- 
determined in the seed, and therefore subject to modi- 
fication by plant breeding. In particular, the bilateral 
relations of the two colloids to each other in the phase 
system are regarded as determined largely by the 
glutenin. The other view finds in the acids and elec- 
trolytes in the kernels of wheat and rye the principal 
causes of the varying behaviors of glutenin and glia- 
din. Under this view, the colloidal properties of wheat 
and rye flours might be modifiable in the act of mill- 
ing and baking. That the addition of electrolytes in 
certain proportions and of acidity to a certain extent 
would modify the behavior of the gluten in the dough, 
fits in with either view. These two views are of course 
not exclusive; there is probably truth in both. We 
may expect future investigations gradually to separate 
those qualities of glutens that are inherent in the 
chemical constitution of the molecule from those 
referable to environment in the phase system. 
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breads can be made with the flours of 
maize, rice, oats, barley, and millet, but not 
yeast-risen dough breads. Both yeast-risen 
and quick breads may be made from wheat 
and rye flours. Nowadays most quick 
breads are made with the addition of 
enough wheaten flour to make the use of 
baking powders practicable; but in earlier 
times corn pone, rice cakes, and oaten 
scones were made straight. Commercial 
bread-making rests upon the adsorption of 
water by gluten and distension of the loaf 
in the fermentation of the dough. 

Both wheat and rye are poor in fat, but 
rye flour is the poorer. Rye flour is slightly 
more starchy than wheat flour. So far as 
heat values are concerned, the larger con- 
tent of starch practically balances the 
smaller content of protein and fat; there- 
fore, comparable wheat and rye flours dif- 
fer but slightly when rated by calories. 
Wheat flours run from 1,620 to 1,700 calo- 
ries per pound, with rye flours 20 to 50 
calories poorer (with standard moisture). 


Tue CHARACTERISTICS OF RYE BREAD 


The characteristics of a bread are both 
physical and chemical. They depend upon 
the grain used, the type of flour employed, 
the ingredients other than flour, salt and 
yeast, the type of fermentation, and the 
method of baking. Once baked, breads be- 
come stale or retain their freshness, de- 
pending on circumstances. Rye breads are 
unlike those of wheat as a result of differ- 
ences on all the points mentioned. 

A loaf may have a thick or a thin crust; 
it may be light or heavy, fluffy or tough; it 
may be relatively wet or dry. It may have 
large holes or small holes; it may have a 
dense or a light texture; it may be crummy 
or sticky. On all of these points, variations 
are less important for rye than for wheat 
bread, both in Europe and in the United 
States. 

To the baker the number of loaves to be 
secured from the unit of flour is important. 
On account of the larger content of gluten, 
and better quality, wheat flour absorbs 
more water in the dough than does rye 
flour. At the same time, a rye bread is usu- 
ally more soggy than a wheat bread, the 
sogginess being due to the texture rather 
than to the absolute water content. Cer- 
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tain rye breads, however, have a high water 
content, due possibly to the action of lactic 
acid. 

The flavor of a bread is the composite 
result of many factors. Naturally, the fla- 
vor of a plain bread, such as is almost uni- 
versal in Europe, differs from the flavor of 
a bread containing milk, shortening, and 
sugar, such as is becoming universal in the 
United States. As a witty American baker 
has put it, it is the difference between plain 
bread and poor cake. The flavor of a plain 
bread includes both taste and odor. The 
flour of each grain has its particular flavor, 
brought out when the flour is mixed with 
water and baked. The yeast itself develops 
a flavor, as may be determined if a cake of 
yeast is spread thin and baked. The action 
of yeast on the flour in the act of fermen- 
tation produces a flavor, different in wheat 
and rye. Incidental products of the fermen- 
tation, such as lactic acid, contribute a fla- 
vor of their own and seem also to develop 
a flavor in the loaf. Finally, the flavor of 
bread is influenced by texture, since the 
taste of bread is brought out by mastica- 
tion. Naturally, a bread eaten straight 
tastes different from a bread used as a 
vehicle for spreading materials. 

Breads are of two types—sweet and sour. 
Sour means acid; sweet means merely lack 
of acid taste—blandness, not the sweetness 
of a sugar. Sour wheat breads are liked in 
some countries, for example in some parts 
of Scotland and France. Wheat bread does 
not so readily become sour as rye bread. 
American bakers try to keep rye bread 
sweet, or at least only faintly sour. In Eu- 
rope rye bread is usually sour, except the 
palest rye-wheat breads; indeed, sourness 
is sought in certain types of rye bread and 
sour buttermilk and skim milk are added 
to accentuate the acidity. 

Bread dough may be fermented by the 
addition of a culture of yeast. Fermenta- 
tion may also be started by the use of sour 
dough, usually saved over from the pre- 
vious batch. (Sour dough is Vorteig in Ger- 
man, /evain du chef in French.) In some 
countries cheese, buttermilk, and sour milk 
are used as sources of yeast in the prepara- 
tion of bread. The use of yeast cakes has 
almost entirely superseded the use of sour 
dough in the United States. In Europe, on 
the contrary, sour dough is widely used in 
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all countries, not merely as continuation 
of an old custom, but because certain types 
of bread can apparently be made more 
cheaply and uniformly with sour dough. 

The acids commonly present in bread are 
lactic, acetic, and occasionally butyric. 
When one studies the products of fermen- 
tation induced with yeast, alcohol and car- 
bon dioxid are seen to be the products of 
one group of fungi, while lactic acid is the 
product of another. Thus we speak of 
alcoholic fermentation and lactic acid 
fermentation. It is the yeast of alcoholic 
fermentation that lies at the basis of bread- 
making. In the fermentation of sugar to 
alcohol, lactic acid is an intermediary stage; 
but under normal conditions it remains 
among the end-products in traces only. In 
addition, in the fermentation of the loaf 
fungi are also encountered normally pro- 
ducing acetic acid, probably out of alcohol. 
Occasionally, fungi which produce butyric 
acids are also present and active, but this is 
to be regarded as adventitious and abnor- 
mal. Butyric acid is highly undesirable in 
bread, on account of its disagreeable odor. 
Bread bakers once obtained their yeast 
from breweries. Later, the manufacture of 
bakers’ yeast became a specialty, in order 
to obviate the dark color and taste likely 
to contaminate brewers’ yeast, and to se- 
cure high and uniform activity. Bakers’ 
yeast contains organisms producing both 
alcohol and lactic acid. Indeed, the acid is 
regarded as a stimulant to the fungus of 
alcoholic fermentation. A sour dough con- 
tains cultures producing alcohol, lactic acid, 
and acetic acid; also butyric acid, when the 
sour dough goes bad, as is frequently the 
case. Even where sour dough is saved out 
of the last batch and remains uncontami- 
nated, it is likely to lose its strength and 
every so often a fresh start must be made 
with the use of commercial yeast. In mod- 
ern times some bakers prepare sour dough 
for each batch of rye bread. Fermentation 
with yeast cakes that have been prepared 
under carefully controlled conditions of 
culture yields fewer adventitious products 
than does sour dough. 

The water content of bread depends upon 
many factors, including ingredients and 
procedures. The commercial standard of 
moisture is the maximum amount of water 
consistent with the customary and desired 
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characteristics of the loaf. Other things be- 
ing equal, rye flour absorbs less water than 
wheat flour and the dough expands less. 
But rye bread retains moisture longer than 
wheat bread with the same kind of a crust; 
and rye flour lends itself to the baking of a 
crust that will retain moisture in the loaf 
over a long period. 

The digestibility of bread and the ab- 
sorption of the products depend upon the 
extraction of the flour, the type of fermen- 
tation, and the texture of the loaf. Natu- 
rally, digestibility depends in part upon 
mastication. Some types of bread seem to 
require more mastication, other types are 
easily bolted. Bread eaten straight is mas- 
ticated more than bread eaten with butter 
or conserves. 

The food value of bread, in terms of 
calories, depends upon the grain from 
which the flour is obtained, the extraction 
of the flour, the presence of other nutritive 
ingredients than flour, and the water con- 
tent of the loaf. Although the pound of rye 
flour has slightly less food value than the 
pound of wheat flour, the pound of average 
plain rye bread may contain as many calo- 
ries as the pound of average plain wheat 
bread, due to difference in water content. 


Rye BreEAD IN THE UNITED STATES 


Rye consumers in the United States have 
drifted a long way from, or advanced a long 
way ahead of, their European forebears. 
Slavs, Germans, and Scandinavians would 
regard conventional American rye bread as 
a nondescript foodstuff, adapted neither to 
workdays, Sundays, nor feastdays. Our rye 
breads incline to be imitations of American 
wheat breads rather than imitations of 
European rye breads. 

The customary rye bread of the United 
States is not straight rye but mixed rye and 
wheat. It is made for the most part of so- 
called “rye blend” flour, containing 25, 33, 
40, 50, and rarely over 60 per cent of rye 
flour. Depending on the bakery, the rye 
flour used is white, medium gray, or dark. 
The wheat flour in the blend is usually clear 
or straight, preferably strong, that is, made 
from hard wheat. Occasionally bakers’ 
patent flour is used; rarely a short high- 
grade patent hard flour is blended with a 
white rye to produce an almost white, light- 
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textured bread with just a faint odor and 
taste of rye. American bakers try to make 
the mixed rye breads as bland (not acid) as 
possible. 

Rye flour is marketed just as manufac- 
tured, and is also blended with wheat flour. 
For the household trade there are advan- 
tages in merchandising a rye-wheat blend. 
To what extent rye bread is baked in the 
home is unknown, but it must be slight. 
Also unknown is the extent to which home- 
baked rye bread is made of rye flour alone, 
of commercial rye-wheat blends, or of a 
flour mixture prepared in the home. Bak- 
eries naturally prefer to make their own 
blends, partly because they understand the 
tastes of their customers, but also because 
they can thus take advantage of varying 
prices of the several wheat and rye flours. 

Straight rye bread appears on the market 
to a limited extent in some cities. It is 
made either of white or gray rye flour. It 
is heavier and more soggy than rye breads 
containing wheat flour, and is distinctly 
more acid. On the basis of flour prices, the 
ingredient cost may be no less for straight 
rye bread than for mixed rye bread, since 
clear wheat flour may cost less than rye 
flour. Furthermore, the yield in loaves is 
larger in the case of the mixed bread. 

A small amount of rye bread is made of 
whole rye flour, carrying with doubtful jus- 
tification the name of pumpernickel. Ina 
few out-of-the-way places, pumpernickel is 
still made of crushed rye instead of rye 
flour. Indeed, it is still possible “way down 
East” to find occasional examples of a 
coarse rye and corn bread of a type that 
dates back to pre-Revolutionary times. 
Modern American pumpernickel is rather 
a concession to the whole grain cult than a 
continuation of the German prototype. 

Rye bread in the United States is not 
favored with the additions of shortening 
and sugar commonly used in the baking of 
wheat bread. It is usually fermented with 
yeast, the extent of the fermentation being 
sometimes controlled with salt; it is a short 
fermentation process, controlled to avoid 
acidity. The flavor of rye bread seems to 
come from the fermentation as well as from 
the flour. With the same amount of yeast, 
rye flour tends to ferment more acidly than 
wheat flour, resembling whole wheat flour 
rather than patent wheat flour. Since Amer- 
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ican bakers restrain the fermentation, they 
thereby reduce the so-called rye flavor of 
the bread. Most bakers use the sponge 
method rather than straight dough. Since 
rye flour contains much poorer gluten than 
wheat flour, expansion of the dough is only 
moderate. 

Rye bread may be baked either on the 
hearth of the oven or in tins and is usually 
baked with steam in the oven. The loaves 
are usually baked separately in order to 
have a complete crust. As a rule, bakers 
endeavor to have a heavier and a darker 
crust for rye than for wheat bread. The 
short one-pound loaf is the common loaf, 
though the two-pound loaf is also baked. 
Rye breads are usually not wrapped. The 
more wheat flour in the blend, the quicker 
the loaf dries out. 

Rye bread is not consumed in the United 
States to any extent as a substitute for 
wheat bread. Our small consumption of rye 
rests on taste. Consumption is heaviest in 
the northern states. Immigrants and first- 
generation descendants from Slavic, Scan- 
dinavian, and Teutonic countries use rye 
bread from choice. The second generation 
of immigrants is apt to regard rye bread as 
carrying a social stigma. Rye bread has ac- 
quired since the war a rather widespread 
use in public eating houses, including the 
best hotels and clubs. This is the result of 
the urge for variety. It has become the cus- 
tom in public eating places and clubs to 
have several kinds of bread placed before 
the patron, and rye bread is commonly 
among them. Before the war, the rye sand- 
wich was associated with beer; since the 
war it seems to hold its own without beer, 
as witness the cheese sandwich and the hot 
corned-beef sandwich. The rye bread used 
in public eating houses, however, is largely 
wheat bread with a trace of rye color and 
flavor, and not much of the rye crop goes 
into this bread. 


Rye BreapD IN EurROPE 


For a long time home baking of bread 
has been almost obsolete in most European 
countries; commercial baking is the rule. 
Before the war, the bakeries were usually 
small; large-scale baking, according to 
American practices, was little seen outside 
of a few large cities in Great Britain and 
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western European countries. The bakery 
was essentially a neighborhood shop. Since 
the war, large-scale baking is on the in- 
crease and up-to-date bakeries are being 
installed. These bakeries, however, work 
especially with wheat. Rye bread has lagged 
behind in large-scale manufacture and for 
the most part is still the product of the 
small bakery. In short, wheat bread tends 
to be made with modern methods, while 
rye bread tends to be made with older 
methods. This difference continues because 
wheat and rye breads in Europe are for the 
most part supplementary rather than com- 
petitive; the public has different standards 
for the wheat loaf (“white bread”) and for 
the rye loaf (“black bread’). 

Before the war, the bread standards in 
continental countries, especially in Ger- 
many and Austria-Hungary, were greatly 
influenced by military regulations. What 
might be called the standard rye bread of 
the Teutonic countries was made with a 
flour of an extraction of 82 to 84 per cent. 
This was the composition of the bread of 
the military barracks, the kommiss bread, 
and was the customary bread of the work- 
ing classes. Since able-bodied males served 
as recruits for several years, and thus be- 
came accustomed to the bread of the bar- 
racks, this became the controlling taste of 
the common people. Since the war this is 
less the case, and the rye bread tends to 
appear in more diversified forms than be- 
fore the war. 

While rye has for centuries been the com- 
mon bread of Europe, important shifts and 
trends have taken place. Rye bread is na- 
turally far more important north of the 
latitude of the Alps than south. Long ago, 
barley was widely used in Russia and in 
Europe in the making of unleavened bread 
and mixed with wheat and rye. It was re- 
placed by rye and is now rarely used in 
bread, except as a stretching material. Fol- 
lowing the introduction of rice and maize 
into southern Europe, these replaced rye to 
a considerable extent; latterly, especially 
since the war, wheat is replacing them, 
especially maize. Once common in Great 
Britain, rye bread is now practically extinct 
in that country. Rye has always been more 
the bread of the country than of the city. 
Everywhere it has been the bread of the 
working classes rather than of the classes 
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better situated. Rye was always called the 
bread of poverty; in the poorest classes 
wheat bread was known as the bread of the 
sick-room, of Sunday, and of the feast day. 
There has long been social difference be- 
tween the two breads; rye and wheat breads 
were literally in different castes. Since the 
war, with replacement of monarchies by 
democracies, following the decadence of 
the aristocratic classes and the political su- 
premacy of the working classes, a trend of 
revulsion against rye is clearly discernible. 

This revulsion against rye in favor of 
wheat is devoid of nutritional basis; under 
the circumstances it is sociologically foolish 
and economically unsound. Nevertheless, it 
exists, and is not to be argued away. The 
trend against rye and in favor of wheat is 
intensified by the recollections of war 
bread. The war breads of Europe were for 
the most part highly undesirable and un- 
satisfying. They were also widely regarded 
as unnecessary. They were loaded with 
dilutions, stretchings, and sophistications of 
one kind or another, and these were in- 
flicted on rye bread much more than on 
wheat bread. These war breads were much 
more prominent in the countries of the 
Central Powers, i.e., in rye-eating countries, 
than in the countries of the Allies. 

During the war the Germans maintained 
an extensive propaganda in favor of rye. 
The foolish attempt was made to dress up 
rye as an aristocrat. Assisted by university 
professors, the food administration of the 
Empire conducted a widespread and inten- 
sive campaign in favor of rye. Rye was 
pictured as the source of the basal Teutonic 
virtues, superior to wheat in the building 
of bone, brawn, and brain. The purpose of 
this propaganda was to make the German 
people content with the poor rye bread they 
were receiving. The effect was negative. 
Since the war the reaction against war 
bread has survived, to the injury of rye and 
to the gain of wheat. Similar reactions 
against rye are to be observed in Scandi- 
navia, in the low countries, in the succes- 
sion states of Austria-Hungary, in the 
Balkans, and in Russia. The European may 
have always felt that wheat was better than 
rye; since the war this has become a trend 
in favor of the higher priced wheat.' 

The predominating rye bread of Europe 
is made of straight rye flour without other 
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ingredients than ferment, salt, and water. 
Mixed rye breads are made in all countries; 
but straight rye bread is now, and was be- 
fore the war, the predominating type. The 
color of rye bread was never dodged in Eu- 
rope, and all rye breads were commonly 
known as black breads. There were lighter 
breads made of flours of shorter extraction, 
as short as 50 per cent; but when breads 
were made of short-extraction rye flour, the 
tendency was to add wheat flour. Rye 
breads made of whole rye flour were also 
known in all countries before the war, but 
the amount was small. 

Since the war, the commonest rye bread 
remains a rye bread from flour of 82-84 per 
cent extraction, but more and more appears 
the tendency to use lighter flours and to 
add wheat flour. Considerable city bread 
is made of 70 per cent flour. On the other 
hand, the modern movement for so-called 
health breads has found expression, more 
or less all over Europe, in the manufacture 
of whole rye breads of various types.” Some 
of these are made literally of whole rye, 
i.e., uncleaned rye; others are made from 
flours ground from cleaned rye, represent- 
ing about a 94 per cent extraction. Others 
are made from finely ground straight flour, 
or even clear flour, to which bran has been 
added. Some of these breads are not made 
from flour at all, but from crushed or cut 
rye or from grits and groats. 

The mixed breads of Europe are impor- 
tant, both nutritionally and economically. 
Mixed bread has in Europe a totally differ- 
ent meaning than in the United States. Rye 
may be mixed upward or downward, so to 
speak. Mixed upward, wheat is used as a 
strengthener; the product is improved and 
the price is increased. Mixed downward, 
barley, oats, corn, and potatoes are used as 
stretching materials; the product is de- 
graded and the price is lowered. Some- 
times bean meal (usually soya) is added to 
enrich in protein. The mixed rye breads 
are in the broad sense adaptations between 
crops on the basis of relative prices. 

The mixed wheat-rye breads of Europe 
are consistently richer in rye than those in 
the United States. They are made more 


1 This follows from common observation in Europe, 
but incomplete statistical evidence lends support. 

2E.g., the “health” rye breads of Steinmetz, Simon, 
Gelinck, Avedyk, and others. 
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after the fashion of wheat bread, but they 
remain rye bread. The hotels serve fairly 
light rye bread; but for the most part, if a 
European can afford a better bread than 
standard rye bread of the region, he is apt 
to go to wheat bread and not stop off at the 
half-way station of wheat-rye bread. The 
motives that induce Americans to affect rye 
bread, made mostly of wheat, do not exist 
in Europe. Nevertheless, the use of mixed 
breads is steadily increasing, and commer- 
cial bakers favor mixed breads rather than 
straight rye bread. One form of mixed 
bread in Germany is made of left-over 
wheat bread dough mixed with rye flour. 

Notably important are the mixed breads 
made by degrading rye (sometimes with 
wheat flour included) with corn, oats, bar- 
ley, and potatoes. Some of the oldest of 
these mixed breads are made of grits or 
groats of rye, oats, and barley combined. 
Others contain corn. Pumpernickel is the 
best-known illustration of this type of 
bread, though in modern times pumper- 
nickel is made out of flours, as well as out 
of grits and groats. The potato is not usu- 
ally used in groat bread. Pumpernickel 
may be either straight rye or a mixed 
bread, baked or steamed. 

Biscuits of rye have long been made in 
Europe, of straight rye or of mixed flours 
or groats. The Swedish flatbread is a famil- 
iar illustration. These biscuits, properly 
stored, will keep for months. 

Whenever wheat flour is mixed with rye 
flour to make rye bread, various wheat 
flours may be used. Whole wheat flour is 
rarely used except in a few traditional 
breads. As a rule, clear wheat flour is used 
in making the cheaper rye bread. Indeed, 
this is the common method of dumping clear 
wheat flour, and imported clears are widely 
used for this purpose. Straight wheat flours 
are also employed, usually with rye flours of 
shorter extraction. Some of the lightest rye 
breads are made of rye and wheat patents. 

Usually the flours are blended after being 
milled, but there is sometimes a sowing of 
mixed grains, which are then milled to- 
gether. This, however, is dying out, through 
the opposition of the mills, since wheat and 
rye require different tempering and a dif- 
ferent arrangement of the breaks in mill- 
ing. The blending of rye and wheat flours, 
to make the accustomed loaf at the lowest 
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cost, is a highly developed art in European 
countries. : 

Not only is wheat mixed with rye to 1m- 
prove rye bread, and oats, barley, and corn 
mixed with rye to cheapen rye bread, but 
potato also is widely used as a stretching 
material. The use of potato in bread, both 
rye and wheat, is very old in Europe. It 
was not originally, and is not necessarily, a 
stretching material. Potato starch is an ex- 
cellent pastry material and finds its way 
into the most delicate confections in Euro- 
pean pastry shops. When discreetly used 
in rye bread, potato improves the quality, 
particularly if the bread is made with sour 
dough. The loaf is somewhat lighter, of a 
finer texture and less soggy, and no flavor 
is added. Such use of potato ought not to 
exceed 5, or at most 10 per cent, in terms 
of dry weight of potato to dry weight of rye 
flour. Originally the potatoes were cooked 
and mashed for the occasion, since the use 
of raw potato pulp proved disadvantageous 
in several ways. Latterly potato flakes, 
made from cooked potatoes, have come 
into general use. Dried raw potato works 
better than fresh potato pulp, but it is easier 
to dry cooked flakes than raw potato flakes. 

In hard times, or when rye is scarce and 
potatoes plentiful, larger amounts of potato 
are used to make mixed potato-rye bread. 
Under extreme circumstances, the pulp of 
fodder roots has also been employed. Dur- 
ing the war a great deal of rye bread was 
made in central Europe containing a third 
and even a half weight of potatoes. Such 
breads were not good; they were very moist 
and soggy, highly acid, prone to decompose, 
and low in protein. War experience with 
bad potato-rye bread has been followed by 
revulsion against use of potato in bread. At 
present, when potatoes have to be used to 
stretch rye, most Europeans prefer to use 
them separately and not to mix them into a 
poor bread. 

Rye-wheat breads are usually made with 
yeast instead of sour dough. It is difficult 
to make a conventional straight or whole 
rye bread with yeast. Sour dough seems 
necessary, but yeast works satisfactorily 
with mixed flour. With sour dough, long 
fermentation is the rule. The modern bak- 
eries naturally prefer yeast to sour dough, 
and this leads them to add enough wheat 
flour to a rye dough to make the fer- 
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mentation readily workable with yeast. 
This procedure of the bakeries, therefore, 
works in favor of mixed wheat-rye bread, 
as against straight rye bread. With the use 
of yeast and mixed flour, a rapid fermenta- 
tion is sought, but at the expense of acidity 
and highly developed rye taste. The net re- 
sult is that in Europe at present city bread 
tends more and more to contain some wheat 
and to be fermented with yeast, while coun- 
try bread tends to remain straight rye and 
is fermented with sour dough. 

Rye bread in Europe is usually made 
with the straight dough method. The sponge 
method, however, is coming into favor 
in large bakeries, especially with mixed 
breads. Rye loaves are usually baked on 
stones or on the hearth of the oven, rarely 
in tins. Baking is usually with dry heat, 
not with steam in the oven, as is common 
practice in this country. Most European 
bakers, especially in the country, try to give 
their loaves a very hard crust, so that the 
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bread will keep for weeks or even months. 
The common rye loaf of Europe is the two- 
kilo or quartern loaf, but one sees loaves 
up to ten pounds weight. 

In judging the rye breads in Europe, 
Americans must not employ American 
bread standards. For both wheat and rye, 
the average bread of the United States is 
much lighter than in Europe. The common 
wheat bread of Europe is made of flour of 
a longer extraction than the average used 
in the United States, a long fermentation is 
customarily employed, neither milk, short- 
ening, nor sugar is routinely used, and the 
bread is heavier. European rye breads are 
therefore not so far below European wheat 
breads, so far as the mass of people is 
concerned, as might be imagined by Ameri- 
cans judging European rye bread by Ameri- 
can wheat bread. Breads in Europe, both 
wheat and rye, are staples in the diet, not 
vehicles for spreading, as in the United 
States, and are to be judged accordingly. 


IV. PRICE RELATIONSHIPS OF RYE AND WHEAT 


The prices of the several cereal grains, 
relative to each other, are based, on the side 
of demand, on caloric values and special 
qualities; and, on the side of supply, on the 
varying amounts available in the crops. 
Over short periods, variations in supply 
are the most influential factors in the de- 
termination of relative prices. Over long 
periods of time, costs of production and 
consumers’ criteria would seem to be 
the effective factors in modifying relative 
prices. Demand for cereals for foodstuffs 
is based more on special characteristics 
than on energy values, but is influenced by 
special circumstances on the side of supply 
or by untoward developments in the chan- 
nels of trade. Demand for cereals for feed- 
ing stuffs ought to be based largely on en- 
ergy value, modified to some extent by spe- 
cial characteristics. But expert knowledge 
on feeding values is not the common prop- 
erty of animal husbandmen. Indeed, ex- 
perience would seem to indicate that farm 
practice lags behind expert knowledge and 
may even oppose it. 

The several cereal grains are roughly 
comparable in their uses. As carriers of 
calories, as sources of energy for human 
beings and domesticated animals, they are 


substitutive within a range. They are sub- 
stitutive in the manufacture of alcohol. 
Their prices therefore should be relatively 
comparable, somewhat in the same sense 
that the prices of different industrial fuels 
are comparable. The grains are least com- 
parable in their food relations; they are 
much more comparable in their feed rela- 
tions. That a relationship tends to exist be- 
tween the prices of the several grains is 
axiomatic on the grain exchanges. In street 
parlance, the grains pull each other up or 
drag each other down.' Fixed differentials 
between the prices of the different grains 
might be expected to be more closely ap- 
proximated in western Europe than in the 
United States, since foodstuffs and feed- 
stuffs are computed more closely than in 
this country. 

The subject of the price relations of the 
several grains on the calorie basis contains 
three separate, though overlapping, ques- 
tions: the relations of the bread grains to 
each other, of the coarse grains to each 
other, and of the bread grains to the coarse 
grains. Despite the fact that the coarse 


1No comprehensive study of these price relations, 
conducted with competent mathematical methods, 
seems to exist. 
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grains influence the bread grains, we shall 
here consider only the relations of the 
bread grains to each other, since the larger 
question lies outside the scope of this study. 
The price relations of the bread grains in 
the United States would be one thing if the 
country were on a strictly domestic basis 
and something different with the country 
on the export basis. Before the war we 
were practically a non-exporter of rye but 
a heavy exporter of wheat. The foreign in- 
fluence on domestic prices was therefore 
large for wheat and insignificant for rye, 
and of course varied from year to year. 
Since the war, we have been a heavy ex- 
porter of both grains, with corresponding 
effect upon prices. For rye, particularly, 
the difference is of importance. Before the 
war, the rye price was determined largely 
by domestic influences; since the war, with 
heavy exports of rye, foreign influences 
have been of much greater importance. 
During the past eighteen years, the price 
of 60 pounds of No. 2 rye at Chicago has 
equaled the price of No. 1 Northern Spring 
wheat at Minneapolis in only one year, 
1917-18. The price of 60 pounds of No. 2 
rye at Chicago has equaled the price of 60 
pounds of No. 2 Hard Winter wheat at Kan- 
sas City twice, in 1911-12 and in 1914-15. 
The price of 60 pounds of No. 2 rye at Chi- 
cago has three times equaled or exceeded 
the price of 60 pounds of No. 2 Red Winter 
wheat at Chicago, in 1911-12, in 1914—15, 
and in 1917-18. Over the eighteen years the 
price of 60 pounds of No. 2 rye at Chicago 
was 81.1 per cent of the price of 60 pounds 


*In relation to size of crop, the exports of rye have 
exceeded those of any other grain. 


?See Appendix Table X. 


* Our computation is based upon the assumption of 
a 56-pound bushel for rye and a 60-pound bushel for 
wheat, and upon caloric values as per analyses of rye 
and wheat, as given in W. A. Henry and F. B. Morri- 
son, Feeds and Feeding (Madison, Wisconsin, 1917). 
One million calories corresponds to 9.91 bushels of 
wheat of 60 pounds; and to 10.53 bushels of rye of 56 
pounds. The procedure is not strictly accurate be- 
cause caloric values vary slightly from variety to 
variety and from year to year. But the computed 
prices per million calories may be regarded as more 
satisfactory than the crude price data. The crude data 
appear in Appendix Table X. This table also shows 
rye prices converted to a basis of 60-pound bushels, 
approximately the conversion roughly followed by 
experienced traders in comparing rye and wheat 
prices. 

*The crude data appear, however, in Appendix 
Table X. 
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of No. 1 Northern Spring at Minneapolis, 
85.1 per cent of the price of No. 2 Hard 
Winter at Kansas City, and 83.9 per cent of 
the price of No. 2 Red Winter wheat at Chi- 
cago. The relations in individual years are 
of course much wider, but judged by indi- 
vidual years as well as by the average, 
pound for pound, rye inclines to be worth 
something between three-fourths and five- 
sixths of the price of wheat. 

For purposes of comparing the relative 
prices of rye and wheat, it is desirable to 
employ some common denominator, as the 
experienced grain trader unconsciously 
does in a rough way. Rye weighs less per 
bushel than wheat; and a pound of rye con- 
tains fewer calories than a pound of wheat. 
On the caloric basis, a bushel of wheat is 
equivalent to 1.06 bushels of rye. We have 
therefore recomputed terminal prices per 
bushel, so as to show terminal cash prices 
for one million calories of No. 2 rye at Chi- 
cago, compared with similar prices of No. 1 
Northern Spring wheat at Minneapolis, No. 
2 Hard Winter wheat at Kansas City, and 
No. 2 Red Winter wheat at Chicago.? Table 
4 shows these prices for five pre-war and 
six post-war crop years. 

Between 1914 and 1917 the practices of 
European grain buyers in the United States 
subjected prices to abnormal influences. 
Following the entrance of the United States 
into the war, allocations of wheat were 
made to mills. There were no allocations 
of rye corresponding to those of wheat, but 
European buyers of rye and rye flour could 
secure it only through governmental chan- 
nels. Rye flour was for a time a compulsory 
purchase with wheat flour. After the close 
of the war, the Grain Corporation operated 
until May 1920, but wheat was not allocated 
to mills and rye was free. Because of these 
abnormal influences on both wheat and rye 
prices, we have omitted price data from 
July 1, 1914, to July 1, 1921.4 

To revert to the statement that, other 
things being equal, the relative prices of 
the different grains depend partly on their 
energy values and partly on their special 
qualities, what ought one specifically to ex- 
pect with the bread grains? As between 
wheat and rye, the larger amount of gluten 
and its superior quality in wheat would 
place the price of wheat above that of rye. 
The margin between wheat and rye ought 
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to be substantial, expressing public prefer- 
ence for wheat bread over rye bread, but 
width of margin would not be unvary- 
ing The two bread grains ought to stand 
apart from the coarse grains and on 4 

i price level, ic, the commercial 
value of the gluten should bring a premium. 
Rye occupies 2 position between wheat and 
the coarse grains. It contains a gluten-like 
protein and therefore is a bread grain 


VA) 


A the relatively high price of red winter 
wheat. The annual variations of both wheat 
and rye prices are to be explained mostly 
from the side of supply. The rye crop of 
1913 (414A million bushels) was the largest 
of the period and the price the lowest; the 
rye coop of 1911 (43.1 million bushels) was 
the sinal\lest of the period, and of poor qual- 
ity, and the price the highest’ The wheat 
crop of 1913 was the largest crop of the 
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strictly speaking; as such, it stands above 
the coarse grains for human consumption. 
But it is an inferior bread grain, and the 
per capita consumption is low. 

L4& us first consider the pre-war prices; 
it will suffice to confine our attention to the 
five crop years 14-14 
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In the five years before the war, the ter- 
minal price of a million calories of wheat 
varied from #22 to HOW, the average for 
the three types of wheat ranging from 
te 9943. The terminal price of a million 
calories of rye varied from M674 to 99%, 
the average being BM). The year of lowest 
wheat prices was 1913-14, also the year of 
the lowest prices of rye. The year of the 
second \awest prices of rye, 1912-13, was 
also a year of low wheat prices, in spite 


period, leading to the lowest price of the 
period and also presumably of influence in 
lowering the price of rye. The wheat crop of 
1911, like the rye crop, was the smallest of 
the five pre-war years. The short crop of rye 
was accompanied by a higher price for rye, 
but the short crop of wheat was not accom- 
panied by a relatively high price of wheat. 
The low price for the wheat crop of 1911 
was due to 2 low world price, the result 
of conditions outside of the United States, 
which did not directly affect rye because 
we were practically on the domestic basis 
for rye. 

It may be found suggestive to convert 
these figures into index numbers, using 
wheat as equaling 100; the index numbers 
appear in the last three columns of Table 4 


* Though the amounts were trifling, it is significant 
to note that during the crop year 1911-12, imports of 
rye exteehed exports. 
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With the average unit price for each type 
of wheat taken as 100, the average pre- 
war index for rye was 81 per cent of hard 
spring wheat, 8 per cent of hard winter 
wheat, and 82 per cent of red winter wheat. 

Table 5 contains a recomputation of farm 
prices of wheat and rye to the basis of one 
million calories of each grain, 


Taste 5.—Propucers’ Prices oF ONE MILLION 
CALORIES OF WHRAT AND RYE, AND RELATION OF 
Ryg Prices ro Weear Prices, Pre-War AND 
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Crop year Wheat Ryo ry® price to 
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*These prices are obtained by muttiplying the pro- 
ducers’ prices (as given in the Agriculiure Yearbook, 1926, 
pp. 818, 8338), by 9.91 in the case of wheat and 10.53 in the 
case of rye, the number of bushels represented by 1,000,000 
calories. 


Comparing the two tables, one observes 
a general concordance. The year of highest 
terminal wheat price, 1909-10, was the year 
of highest farm price, and the year of low- 
est terminal wheat price, 1913-14, was the 
year of lowest farm price. But there was 
considerable fluctuation in the different 
years in the margins between terminal 
prices and farm prices. For rye, the year 
of highest terminal price, 1911-12, was the 
year of highest farm price; and the year 
of lowest terminal price, 1913-14, was the 
year of lowest farm price. Also with rye, 
the margins between terminal prices and 
farm prices varied from year to year. For 
the period, the terminal rye price was 82.8 
per cent of the average of the three termi- 
nal wheat prices; the producers’ price of 
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rve was 86.3 per cent of the producers’ 
price of all wheat. 

For the purpose of the present study it 
suffices to note that the price of rye, judged 
by energy values, in averages of the five 
pre-war years, was somewhere between 81 
and 86 per cent of the price of wheat, with 
rather wide variations in individual years. 
Even allowing for the fact that we were 
then heavy exporters of wheat, but not of 
rye, this difference expressed the superior- 
ity of wheat over rye (in gluten, color, odor, 
and taste) as a bread grain in the estima- 
tion of the American public; but the price 
differences were not the effect of consum- 
ers’ preferences solely, since other factors 
certainly existed. 

It would be interesting to compare repre- 
sentative European price indexes with the 
American, but it is difficult to secure com- 
parable figures. The prices to be compared 
ought to be representative for representa- 
tive products in representative countries. 
Prices in terminal markets in importing 
countries must be cautiously compared with 
those in exporting countries. The collec- 
tion of price data here and abroad have not 
been done with identical methods. The 
grading of products has been different. The 
best method would be to use the prices of 
domestic products in the importing Euro- 
pean country. In any event, such a com- 
parison must remain somewhat arbitrary; 
but the results ought still to be suggestive. 

A tentative computation carried out with 
the prices of domestic wheat and rye on the 
Berlin market during the five years before 
the war has indicated that on the calorie 
basis rye was priced 79 to wheat 100. The 
rye on the Berlin market was probably 
above the average for the country, since the 
poorer rye was ground in smaller rural 
mills; the wheat, on the other hand, was 
probably no better than the average of the 
country. If this inference be correct, the 


*Data from M. Sering, Iniernational Price Meve- 
ments and the Condition of Agriculizure in Nen- 
Tropical Countries (Berlin, 1927). The prices of the 
grains were in Berlin, in marks per thousand kilo- 
grams, for the calendar years 1909-13, requiring no 
correction for value of exchange since during this 
period the German mark fluctuated very little. 

*Comparisons of rye and wheat prices in seven 
other German cities show that during the pre-war 
period rye prices were in no instance more than $1.9 
per cent of wheat prices; the average relation for 
these cities was 80 per cent. 
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price of rye should have been high relative 
to wheat, rather than low. Possibly the ex- 
planation is to be found in the tariff. The 
tariff duty was the same for wheat and rye; 
but since Germany was a heavy net im- 
porter of wheat but a net exporter of rye, 
it seems reasonable to infer that the tariff 
was effective for wheat and not effective for 
rye, which would tend to make rye priced 
low relative to wheat. It may appear rather 
odd to find rye in Germany standing lower 
than rye in the United States in relation to 
wheat, since rye was a favorite bread grain 
in Germany. The explanation may possibly 
be found in the relative marginal costs of 
production. 


Post-War PRICES 


From 1921 to date the prices of the sev- 
eral cereal grains have been rather topsy- 
turvy. This has been exaggerated by the 
fact that all five grains have been on the 
export basis more or less continuously, and 
the annual volumes of exports have in most 
years been heavier than during the years 
just preceding the war. The price of wheat 
was highest for the crop year 1925-26, next 
highest in 1924-25. The price of rye was 
highest for the crop year 1924-25, but only 
fourth highest in 1925-26. 

The high price of wheat in 1924-25 was 
due to international rather than to domes- 
tic circumstances; but domestic influences 
were largely responsible for the high prices 
of 1925-26. In that year the United States 
was practically on a domestic basis for 
wheat but not for rye; the tariff on wheat 
was largely effective. The crop of 1923, the 
second shortest crop since the war, gave a 
low price. The largest crop of rye in our 
history, that of 1922, sold for a price con- 
siderably higher than that of the crop of 
1923, which was only two-thirds as large. 
The crop of 1924, which sold for the highest 
prices since the war, was the second largest 
crop of the period; the crop of 1925, which 
was a small crop, sold for considerably less. 
While it is not possible to distribute the 
influences, it is reasonable to infer that the 
rather unusual behavior of the domestic 
rye price over the period was influenced not 
only by domestic supplies of rye, but also 
by domestic and world supplies of wheat. 
One gets the impression that, on account of 
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the heavy volume of export of rye in pro- 
portion to the crop, the foreign price of rye 
has more influence than the domestic prices 
of wheat and coarse grains. 

Of the record rye crop, 103 million bush- 
els in 1922, over 52 million bushels were 
exported. The rye crops of 1923 and 1924 
were 63 and 65 million bushels respectively. 
Of the 63 million bushel crop in 1923, 20 
million bushels were exported; against the 
65 million bushel crop in 1924, stood an ex- 
port during the crop year of no less than 50 
million bushels.1 The large export during 
1924-25 was at the highest price of the 
period, the small export during 1923-24 
was at the lowest price of the period. 

Turning now to the price indexes, one 
observes that the indexes of rye, relative to 
wheat, have tended to be lower since the 
war than before the war. The average rela- 
tion of the price of rye to the price of hard 
spring wheat before the war was 81 per 
cent, the highest was 90, and the lowest was 
74; the average relation since the war was 
72 per cent, the highest 85, and the lowest 
63. The average relation of the rye price to 
the price of hard winter wheat before the 
war was 85, the highest 100, and the lowest 
75; the average relation since the war was 
79, the highest 98, and the lowest 63. The 
average relation of the price of rye to the 
price of soft red winter wheat before the 
war was 82, the highest 107, and the lowest 
67; the average relation since the war was 
76, the highest 84, and the lowest 62. The 
average for the five years before the war 
was made rather high for rye by the excep- 
tional year 1911-12; also, the average for 
the period since the war has been made 
somewhat low for rye by exceptional wheat 
prices during 1925-26. On the entire rec- 
ord, rye since the war has been worth less, 
relative to wheat, than before the war. 
Over most of the period since the war the 
trading forces have pulled together for 
wheat and rye, though occasionally they 
have pulled apart, usually to the advantage 
of wheat but sometimes to the advantage of 
rye, if one were to judge directly. 

Despite the unsatisfactory nature of price 
quotations in Germany since the war, we 
have attempted a comparison of prices of 


1 Obviously, some of the rye exported had been car- 
ried over from the previous crop. 
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wheat and rye, using Berlin quotations. The 
lowest position of rye was in 1923-24, when 
the price of rye was 77 per cent of the price 
of wheat. The highest position was in 1924— 
25, when the price of rye was 87 per cent of 
the price of wheat. The average for the six 
years was 84 per cent. If the post-war com- 
parisons are comparable with the pre-war 
comparisons, rye has been relatively higher 
since the war than before. In the United 
States, the average price of rye was some 83 
per cent of the average price of wheat be- 
fore the war and 74 per cent since the war. 
In Germany, the average price of rye was 
79 per cent of the price of wheat before the 
war and 84 per cent since the war. While 
rye has depreciated in the United States, it 
has appreciated in Germany, relative to 
wheat. We have no entirely satisfactory 
explanation of the trend in the German 
figures. It may be mentioned, however, that 
Germany before the war was a net importer 
of wheat but not rye, while since the war 
she has been a net importer of both com- 
modities, with tariff protection in both peri- 
ods. Furthermore, the situation may have 
been influenced by the fact that, while pro- 
duction both of wheat and rye has declined 
in western Europe, the lesser decline in 
wheat has apparently been more than offset 
by increases in wheat production elsewhere 
in the world, whereas the greater decline in 
rye perhaps has not, or at least not so com- 
pletely. In any event, it is obvious that the 
closer the price of rye approaches the price 
of wheat in Germany, the more incentive to 
import wheat rather than rye. 
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It is easy to make arbitrary comparisons 
of wheat and rye flour prices; it is less easy 
to make interpretations. In so far as there 
may be a relationship between the mill- 
door prices of wheat and rye, if the returns 
on millfeed, the expenses of operations, 
the overhead, and the costs of selling were 
identical or comparable, the wholesale 
prices of wheat and rye flours ought to 
stand a certain distance apart, but show 
the same trends. But the stipulations do 
not hold. Purchase of rye and sale of rye 
flour are not so routinely protected by 
hedging as those of wheat. The miller of 
rye is not confronted with premiums for 
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protein as is the miller of wheat. Since rye 
is ground in smaller mills than wheat, the 
relations to capacity output are different. 
Rye flour is little advertised and the cost of 
selling is less. The fraction of flour secured 
from the unit of rye is lower than from the 
unit of wheat; therefore, the price of mill- 
feed is more important. These several cir- 
cumstances impair the usefulness of direct 
price comparisons. 

There is little purpose in comparing rye 
and wheat flours according to names, for 
example, patent wheat flour with patent 
rye flour, since the flours have different 
uses and are not interchangeable. The 
wheat flours whose prices ought to be com- 
pared with those of rye are the flours that 
are, to some extent at least, interchange- 
able with rye flour, with which the rye 
flours are substitutive, with which they 
are commonly mixed. The proportions of 
wheat and rye flours in a so-called rye 
blend depend upon the prices and the quali- 
ties in a particular season. In the rye blends 
one finds mostly clear and straight wheat 
flour, but little patent, even of the cheapest. 
For the most part, the question of price is 
in the mind of the baker, not of the bread 
buyer. Therefore, the most useful price 
comparisons would apply to the wheat and 
rye flours that compete, are mixed together, 
are substitutive in making rye bread. 

In this country rye flour is not used to 
stretch or dilute wheat flour; rather, wheat 
flour is used to strengthen and improve rye 
flour. A comparison of prices of wheat and 
rye flours must be based upon this consid- 
eration. There may be circumstances under 
which a rye blend would be prepared with 
the cheapest wheat flour and the cheapest 
rye flour; possibly also occasions when a 
high-priced patent wheat flour would be 
used with the highest-priced rye flour. But 
a blend of high-grade rye flour with a 
lower-grade wheat flour will usually give 
a better blend for the American public than 
one of higher-grade wheat flour with low- 
grade rye flour. Under these circumstances, 
the baker of rye bread, in choosing a wheat 
flour for his rye blend, would naturally 
choose the cheapest wheat flour. He would 
compare it with the dearest rye flour. The 
highest-priced rye flours are the most rep- 
resentative rye flours. These we compare not 
with the highest-priced wheat flours, with 
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which rye flours do not come into contact, 
but with the low-priced wheat flours with 
which rye does come into contact. The 
price series that follow, therefore, contain 
the top prices for white rye and dark rye 
respectively and the bottom prices for the 
straight and first clear wheat flours. The 
four Chicago flour prices compared over 
the intervals under consideration are (1) 
the cheapest straight wheat flour (hard 
spring, hard winter, or red winter); (2) 
the cheapest first clear wheat flour (hard 
spring, hard winter, or red winter) ; (3) the 
dearest white rye flour (a short patent) ; 
and (4) the dearest dark rye flour (a 
straight or a long patent). Chart 2, based 
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wheat flour; on the other hand, white rye 
flour is often priced above first clear wheat 
flour. Beyond that, white rye flour may be 
priced with straight wheat flour, rather 
than with clear wheat flour, sometimes even 
above it. Finally, under exceptional cir- 
cumstances, white rye flour may be priced 
with high-grade patent wheat flours. 

Whatever the price relation of white rye 
flour to wheat flours, dark rye flour lags a 
varying distance behind white rye flour, 
depending somewhat on the rate of extrac- 
tion. Also, rye millfeed is priced lower 
than wheat millfeed, on account of lower 
protein and higher fiber content. 

During the crop year 1909-10, white rye 


CHART 2.—QUARTERLY PRICES OF RYE FLOUR AND WHEAT FLour AT CHICAGO, 1909-14 AND 1921-—27* 
(Dollars per barrel) 
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* For data see Appendix Table XII. 


upon quarterly averages of weekly quota- 
tions, shows these comparisons. 

The price of white rye flour, a patent, is 
of course always higher than the price of 
dark rye, a straight flour; but the margin 
varies from year to year and even from 
month to month, and tends to be wider 
when the price level is high. Straight wheat 
flour is a higher-priced product than first 
clear wheat flour; but the margin varies 
from year to year and even from month to 
month. What seems to be the most fre- 
quent relationship between rye flour and 
wheat flour is for white rye flour to be 
priced in the neighborhood of first clear 
wheat flour. At times, white rye flour may 
be definitely cheaper than the first clear 
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flour was quoted almost consistently below 
the price of the cheapest first clear wheat 
flour, and did not approach the level of the 
cheapest straight wheat flour. Occasionally, 
the difference was nearly a dollar a bar- 
rel; in many weeks it was 50 cents; some- 
times it was only 10 cents; but in several 
weeks, toward the close of the crop year, 
the top price of white rye flour exceeded 
the price of the cheapest first clear wheat 
flour. At the closest, the price of white rye 
flour stood 35 cents below the price of the 
cheapest straight wheat flour. 

During the crop year 1910-11, the prices 
of rye flours tended to be relatively higher. 
For the most part, the top price of white 
rye flour was definitely above the price of 
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the cheapest first clear wheat flour; indeed, 
the top price of dark rye flour was usually 
above the price of the cheapest first clear 
wheat flour. During over half of the year, 
the top price of white rye flour exceeded 
the price of the cheapest straight wheat 
flour; toward the close of the year, the top 
price of dark rye flour also exceeded the 
price of the cheapest straight wheat flour. 
Finally, toward the close of the crop year, 
the top prices of both white and dark rye 
flours stood considerably above the price of 
the cheapest patent wheat flour. 

During the crop year 1911-12, the prices 
of rye flours were consistently high, rela- 
tive to wheat flours. Dark rye flour stood 
above first clear wheat flour, usually above 
straight wheat flour, and often above the 
cheapest standard patent wheat flour. 
White rye flour stood almost consistently 
above the cheapest standard patent wheat 
flour. 

During the crop year 1912-13, the price 
relations reverted to the earlier position. 
The top price of white rye flour stood near 
the price of the cheapest first clear wheat 
flour a little above or below, with dark rye 
lagging behind. Not once during the year 
did the top price of white rye flour ap- 
proach that of the cheapest straight wheat 
flour, and the difference was frequently al- 
most a dollar a barrel. 

During the crop year 1913-14, the same 
relations were again in effect. The top 
price of white rye flour stood a little below 
that of the cheapest first clear wheat flour, 
with dark rye lagging behind. The price of 
the cheapest straight wheat flour ranged 
from 35 cents to 95 cents per barrel over 
that of white rye flour. 

Over the five-year period the average 
prices for the four flours ranged as follows: 


SHAVE VANCE! WO. + 4o5050500506 $4.02 
Wihttesrye flout: ccc tus ges eeicte sale 3.82 
Darky Caton eee rec cena eect ote 3.62 
Kirsticlear wlear tlOUne aera nceineie 3.55 


If one regards the prices during 1910-12 as 
unusual, averages for the other three years, 
regarded as the more usual, would be as 
follows: 
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If the step-like relationship between the 
prices of straight wheat, first clear wheat, 
white rye, and dark rye flours is to be re- 
garded as the more usual, what explanation 
is to be offered for the crop years 1910-12, 
when the prices of rye flour stood relatively 
much higher? The explanation lies directly 
at hand. The wheat crops of 1910 and 1911 
were rather small, but were normal for the 
country on the export basis. The rye crops 
of 1910 and 1911 were somewhat short. 
Also, the quality of the rye was below nor- 
mal in these two years. The prices of the 
wheat and rye flours reflected the prices of 
wheat and rye. The average cash Chicago 
price for No. 2 rye for the 1911 crop, 91 
cents, was by far the highest of the five-year 
period; the price of the 1910 crop was 84 
cents; but the prices during the other three 
years were 76, 65, and 64 cents. It was not 
that wheat prices were down out of line, 
but that rye prices were up out of line, and 
substantially so. A somewhat short crop of 
rye, of unsatisfactory quality, a short crop 
of corn; relatively more rye fed on farms 
and less sent to market, low primary re- 
ceipts, small visible supplies, with millers 
seeking 12 million bushels and distillers 
seeking 5 million bushels — naturally the 
price of rye rose in 1911-12 relative to that 
of wheat. 

The figures illustrate again the familiar 
experience that shortage of a naturally low- 
price crop may drive its price above that of 
a naturally high-price crop. Considering 
the aversion of Americans to dark rye 
bread, it is surprising enough to witness 
dark rye flour selling for more not only 
than straight and first clear wheat flour, but 
also than standard patent flour made of 
soft red winter wheat. It is little less than 
astonishing to learn that dark rye flour has 
occasionally been quoted in Chicago up to 
standard patent flour made of hard wheat. 
All of which merely proves that despite the 
general low esteem in which rye bread is 
held, with those who prefer it, the demand 
must be relatively inelastic. 

During 1921-22 the top price of white rye 
flour was always above that of first clear 
wheat flour and often far above it. The top 
price of dark rye flour was always above 
the price of the cheapest first clear wheat 
flour, sometimes over a dollar above it. The 
top price of white rye flour was above the 
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price of the cheapest straight wheat flour 
early in the season, and was a few times as 
high as that of standard patent wheat flour. 
The top price of dark rye flour was some- 
times above that of straight wheat flour. 
During 1922-23 the top price of white rye 
flour was usually above the price of the 
cheapest first clear wheat flour, also some- 
times equaling and even exceeding the 
price of the cheapest straight wheat flour. 
The top price of dark rye flour was often as 
high as that of first clear wheat flour, but 
never as high as that of straight wheat flour. 
During 1923-26 there were three succes- 
sive years of closely corresponding price 
relations. The top price of white rye flour 
was near that of first clear wheat flour, usu- 
ally a little below it, sometimes below it by 
more than a dollar a barrel, but quite often 
above it. The top price of white rye flour 
equaled the price of the cheapest straight 
wheat flour in only a few weeks during the 
three years, was usually definitely below it, 
and sometimes stood by more than $2.00 
below it. The top price of dark rye flour 
was only occasionally as high as the price 
of the cheapest clear wheat flour, rarely 
above it except in 1924-25, and was often 
below it by more than $2.00 a barrel. 
During 1926-27, the price of white rye 
flour exhibited a somewhat unusual be- 
havior. In the first week of the season the 
order of prices was in the usual sequence— 
straight wheat flour, clear wheat flour, 
white rye flour, and dark rye flour. Then 
the price of white rye flour rose relative 
to the others, and throughout the year, with 
the exception of a few weeks, the top price 
stood above the price of the cheapest first 
clear wheat flour, and indeed in several 
weeks in the last half of the year stood 
above the price of straight wheat flour, once 
by as much as 60 cents a barrel. The price 
of dark rye flour, however, did not advance 
in the same way and remained low. On the 
average, over the season, the top price of 
white rye flour was but little behind that of 
straight wheat flour, considerably above 
that of first clear wheat flour, and around 
$1.50 a barrel above that of dark rye flour. 
What ought to be regarded as the usual 
relationship between the prices of straight 
wheat, first clear wheat, white rye, and 
dark rye flours is as much a question of 
judgment as of statistics. Certainly, a clas- 
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sification should not rest merely upon a 
bare average covering a number of years. 
It is necessary to contrast years within the 
period. We have surveyed the prices for 
five years before the war and six years 
since the war. On the basis of the averages 
for the several years, the positions may be 
summarized as follows: 


Highest Second Third Lowest 

price price price price 
Wheat, straight.. 9 0 2 0 
Wheat, clear.... 0 5 2 4 
Rye, white ...... 2 4 5 0 
Ryevadark eric 0 2 2 7 


In considering just what is to be regarded 
as usual, several considerations must be 
held in mind: first, the prices used for 
straight and clear wheat flours were always 
the lowest of the three (hard spring, hard 
winter, and red winter) while the top prices 
were used for the rye flours; secondly, sev- 
eral times the price of rye has been high 
enough relative to wheat to make the ca- 
lorie price for rye flour equal to or above 
that of wheat flour, which may reasonably 
be regarded as abnormal, in view of the 
gluten superiority of wheat flour. Also, 
Chicago is the market in which rye flour 
reaches its relatively highest price, since it 
is in the midst of the heavy rye-consuming 
region. With these qualifications in mind, 
it seems reasonable to regard the following 
order of prices as usual: 

Straight wheat flour 
First clear wheat flour 
Patent rye flour 
Straight rye flour 


An exchange of positions between clear 
wheat flour and patent rye flour occurs so 
frequently that one cannot term it abnor- 
mal, since clear wheat flour was second or 
better five times while white rye flour was 
second or better six times. From present 
indications, the price of white rye flour will 
be above that of clear wheat flour during 
the crop year 1927-28. 

Using the prices over the eleven years 
(five pre-war and six post-war), with the 
average price of straight wheat flour taken 
as 100, the average price of first clear wheat 
flour was 87.2, that of white rye flour 91.2, 
and that of dark rye flour 82.7. On this 
rating, white rye flour would rank ahead of 
first clear wheat flour. Rating the two by 
weeks of leadership, it would appear that 
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during the eleven years the price of first 
clear wheat flour stood above that of white 
rye flour in 44 per cent of the weeks. While 
we are inclined to regard it as the more 
usual relation to have first clear wheat flour 
stand above white rye flour, the point is 
not important enough to warrant involved 
discussion. It is enough to have it made 
clear that patent rye flour and first clear 
wheat flour have roughly the same price 
relations and are the usual components of 
blended flour in the United States. 

Judged on the calorie basis, the price of 
white rye flour usually approximates that 
of first clear wheat flour. But if one were 
purchasing these flours on protein analysis, 
as concentrates are purchased for feeding, 
the rye flour would be substantially over- 
priced. White rye flour has the lowest pro- 
tein content of any rye flour; first clear 
wheat flour has a high protein content for 
wheat flour, more than patent or straight. 
Not only does the first clear wheat flour 
contain substantially more protein than 
white rye flour, but this protein stands 
higher in gluten behavior than the protein 
of the rye flour. While white rye flour can- 
not be regarded as overpriced on the basis 
of calories, the price cannot be explained 
by the protein content. The only attribute 
of rye flour to which this price can be at- 
tributed lies in the flavor. 


FURTHER COMPARISONS OF FLOUR PRICES 


It may be of some interest to contrast the 
prices of wheat and rye flours that are com- 
parable from the milling standpoint. Per- 
tinent figures for pre-war and post-war 
years are as follows: 


Year Wheat patent | Rye patent Relation of 
July-June flour flour rye to wheat 
(dollars) (dollars) (per cent) 
09a 1 Oneness 5.15 3.86 75 
VOLO rT Syn corse tere 4.42 4.15. 94 
IU PA adasaaan 4.49 4.63 103 
ON alieeyeee eects 4.44 Doar! 76 
OVS = Ae erecta 4.26 3.09 73 
OPIS 22 cece 6.74 5.94 88 
O22 oO reenter tae 6.15 4.67 76 
O23 s24 eee ecinets Deol 3.96 72 
DAD Wesis estates 8.03 6.67 83 
IPAS cooocnsec 8.56 sey) 62 
IATA sa hadount: 7.01 5.94 85. 


The patent wheat flours selected for price 
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comparison with patent rye flours corre- 
sponded to first patent. These patent flours 
before the war were not strictly comparable 
with those after the war; also, the patent 
rye flours are not strictly comparable. The 
rye price was the highest quotation for “rye 
flour, white, jute.” “First patent, Kansas, 
jute” and “spring wheat patent, jute” rep- 
resented the hard wheats; “patent, south- 
ern, jute” represented soft winter wheat. 

For the period since the war, the quota- 
tion for rye is for “rye flour, white.” “Spring 
first patent” and “hard winter short pat- 
ent” represented the hard wheats and “soft 
winter short patent” represented soft winter 
wheat. In both periods, the highest quota- 
tion of patent rye is contrasted with the 
highest quotation of the cheapest first pat- 
ent wheat flour on the Chicago market. 

In looking over the flour prices from 
week to week and the averages from quar- 
ter to quarter, one observes rather notable 
fluctuations, whereby the margin between 
wheat and rye patent flours is widened or 
narrowed. Usually patent spring wheat 
flour stands above the others in Chicago; 
the lowest-priced variety is either hard or 
soft winter wheat. 

In three of the five pre-war years the 
average price of patent rye flour stood close 
to three-fourths of the average price of 
patent wheat fiour. During 1911-12 the 
average top price of patent rye flour stood 
above the average top price of patent wheat 
flour of the cheapest variety of wheat. 

When the prices for the year 1911-12 are 
scrutinized in more detail, one obtains the 
following relation. The highest price of the 
year was spring patent, with an average 
price of $5.05, of which the rye flour price 
of $4.63 was 92 per cent. The average price 
of first patent hard winter wheat flour was 
$4.99, of which the rye flour price of $4.63 
was 93 per cent. The average price of pat- 
ent soft red winter wheat flour was $4.51 of 
which the rye price of $4.63 was 103 per 
cent. The price of patent rye flour was high 
relative to the prices of patent flours of all 
varieties of wheat, but particularly high 
compared with soft winter patent flour, 
because soft red winter wheat during this 
season stood relatively low compared with 
the hard wheats. 


* Chicago quotations, compiled from the Northwest- 
ern Miller. 
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Since the war, the relations between the 
prices of patent rye and wheat flours have 
fluctuated much after the same fashion as 
before the war; but the comparisons are 
more trustworthy since the war because the 
flour grades have been more uniform. The 
highest position occupied by rye since the 
war was during the year 1921-22, when 
the price of rye flour was 88 per cent of the 
price of wheat flour. The lowest position 
was during 1925-26, when the top price of 
patent rye flour was only 62 per cent of the 
top price of first patent wheat flour of the 
cheapest variety. This was the crop year of 
short wheat crop and poor quality, when 
the country was on a domestic basis (prac- 
tically speaking) and millers had to search 
about for wheats with which to mill flours 
up to their accustomed standards. The rye 
crop was normal and mills had no difficulty 
in finding rye to grind to patent rye flour 
up to their accustomed standards. Of 
course, no one can say what the price of rye 
flour would have been if the wheat crop 
had been normal, but it seems clear that the 
high price of patent wheat flour exerted 
little influence in drawing up the price of 
patent rye flour, this confirming the gen- 
eral experience that rye flour is not used 
as a substitute for wheat flour in bakery or 
kitchen in this country. 

Averages over short periods mean little, 
but for whatever meaning they have it may 
be observed that the average price rela- 
tionship, during the five pre-war years, of 
the top patent rye flour to the top first 
patent wheat flour of the cheapest wheat 
variety was 84 per cent, a figure somewhat 
too high to represent customary relations 
on account of the year 1911-12. The aver- 
age price relationship during the past six 
crop years of the top patent rye flour to the 
top first patent wheat flour of the cheapest 
wheat variety was 77 per cent, a figure 
somewhat too low on account of the crop 
year 1925-26. The only significant infer- 
ence to be drawn is that patent rye flour 
tends to stand at a somewhat heavier dis- 
count below patent wheat flour since the 
war. This may reasonably be attributed in 
part to improvement in first patent wheat 
flour, associated with shorter extraction. 

It is tempting to contrast the margins be- 
tween rye and the wheats with those be- 
tween patent rye flour and the patent wheat 
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flours. If we had comparable material over 
a long term of years, something positive 
might come out of such a comparison. But 
over a short period bias is introduced into 
such a comparison because of the influence 
of protein premiums on the prices of patent 
wheat flours. To secure wheat prices com- 
parable with flour prices, one would need 
to know not the average prices of wheats 
by grades, but the average mill prices of 
wheats as actually purchased, representing 
in different years various increases over the 
grade prices to correspond to premiums on 
protein. Out of official figures there is no 
way of weighting the influence of premium 
on protein from year to year. Where pre- 
miums on protein are low, then the margin 
between rye and wheat flour prices ought 
to correspond roughly to the margin be- 
tween rye and wheat, other things being 
equal. Where the premiums on protein are 
high, the margin between rye patent and 
wheat patent flour would necessarily be 
much wider. 


PRICES OF WHEAT AND RYE BREADS 


Comparisons between prices of wheat 
and rye breads would be interesting and 
instructive, but they are impracticable. We 
have nowhere been able to find a series of 
trustworthy rye bread prices that could be 
compared with those of wheat bread. The 
Department of Labor reports prices of 
neither rye flour nor rye bread. Local fig- 
ures are available since the war, but these 
would not serve the purpose desired. Rye 
bread is made of cheaper flour, contains 
few ingredients outside of flour, the proc- 
esses of manufacture are simpler, the costs 
of delivery are lower, there is less stale 
bread loss, and the cost of selling is lower. 
Rye bread is not wrapped as a rule; it is 
advertised little; the separate expense of 
delivery is lower than for wheat bread. It 
seems natural to make the inference that 
rye bread is made and merchandised on a 
narrower margin than holds in the case of 
wheat bread. The accounts of bakeries 
making both kinds of bread would doubt- 
less reveal interesting comparisons, but 
these are not available to us. For the most 
part, rye bread does not appeal to poorer 
classes on the basis of price. It does not 
hold to wheat bread a relation comparable 
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to that which shoulder holds to ham. For 
most people in all income classes, rye bread 
is different from wheat bread and appeals 
to its own clientele for reasons that lie 
largely outside of price under most condi- 
tions. Even under these circumstances, one 
has the right to infer not merely that rye 
bread is cheaper than wheat bread pound 
for pound, but that the margin between rye 
grain and rye bread is narrower than be- 
tween wheat grain and wheat bread. How 
much narrower we are unable to show. 
Before the war it was common custom in 
Europe to sell the pound of bread for the 
price of the pound of flour. This of course 
held only for the common types of bread, 
but applied to both wheat and rye. The 
baker, using only water, salt, and yeast in 
addition to flour, was supposed to have 


RYE IN ITS RELATIONS TO WHEAT 


labor costs and profits covered by the in- 
creased outturn of bread in terms of 
pounds. Since the war, whenever public 
bodies undertake to control the retail price 
of bread in Europe, they incline to apply 
the pre-war rule with stipulation for stand- 
ard price of flour. But the bakers who were 
able to conduct their business according 
to this rule before the war are apparently 
unable to do so since the war, labor costs 
having increased. The continued social im- 
portance of the retail price of bread in Eu- 
rope is illustrated by the attention being 
given to the price of flour and bread, ten 
years after the close of the war, by the Food 
Council of Great Britain. Of all the hang- 
overs of the war, controls of price of bread 
and of rent remain the longest and will be 
the most difficult of disposition. 


V. PROSPECTS FOR USE AND PRODUCTION OF RYE 


SUBSTITUTIONS FOR RYE AND BY RYEIN EUROPE 


The substitution of rye for and by wheat 
and the coarse grains and potatoes is im- 
portant in Europe, but adequate statistical 
data are wanting. Certain general observa- 
tions, however, may be ventured. Four sets 
of circumstances are involved: (1) custom- 
ary crop relations in Europe; (2) the cus- 
tomary disposition of the crop; (3) relative 
prices of the several grains and potato; (4) 
state of business, income, and purchasing 
power. 

With respect to the customary relations 
between the crops of cereals, conditions be- 
fore the war in Europe were relatively im- 
movable and are tending to become so 
again. For most European countries, favor- 
able systems of crop rotation had been 
worked out and these rotations were not 
lightly disrupted either by large landlord 
or peasant. These rotations were in large 
part the expression of limiting factors in 
disposition. Fluctuations in domestic sup- 
plies were largely the result of variations 
in yields, not in acreages. A higher or 
lower price for a particular cereal had little 
effect upon the acreage of the following 
year. In short, for the most part, adapta- 
tion on the side of supply was hardly 
practicable in Europe, so far as the supply 
represented domestic production. 

Fluctuations in the prices of substitutive 


products, if not notable in causing varia- 
tions of domestic supplies, were significant 
with respect to utilization. As a continent, 
Europe endeavored to judge cereals and 
potatoes on the basis of price per calorie. 
This was particularly true of the coarse 
grains. Rye stood in between, with wheat 
above, the coarse grains below. From the 
most select use of wheat to the lowest use 
of potato, was a series of overlapping uses. 

Just as crop rotations were highly devel- 
oped and fairly fixed in most countries, so 
the dispositions between human beings, 
animals, and industries were well estab- 
lished in each country, partly on the basis 
of price directly, but partly on the basis of 
established animal husbandry. These rela- 
tions were necessarily subjected to control 
during the late war, since the warring coun- 
tries, under blockade, could not afford to 
use high-cost cereals for low-value pur- 
poses. Germany may be cited in illustration. 
According to the Eltzbacher Commission, 
the customary pre-war disposition of the 
domestic crops, after subtraction of seed, 
was about as follows, in percentages: 


Animals 
Food and 

use industry 
Wiheato. mind erectunr ene eee 90 10 
) SAifet see crts 6 Gace Oa CREE NIA 75 25 
POtatOsee cae eeucrathe ns eee 30 70 
Barleyice ake aic see pee: 15 85 
Oats Hear ac Pitted eee 5 95 


PROSPECTS FOR USE AND PRODUCTION OF RYE 


The scope for adaptation is clearly re- 
vealed in the figures, which, with variations 
from year to year and from country to 
country, may be regarded as illustrative for 
the northern and central portions of Ku- 
rope. As between use by animals and by 
industries, very little of the wheat went to 
industries; possibly a third of the 25 per 
cent of rye went to industries; a large part 
of the barley went to industries (depending 
on the prominence of brewing in the par- 
ticular country); ‘practically none of the 
oats went to industries; while industries 
used from a fourth to a half of the 70 per 
cent of potatoes. 

Economic conditions in Europe presum- 
ably determine to some extent the effective 
demand for foodstuffs. With high employ- 
ment, the per capita intake tends to be 
increased; with low employment, some re- 
duction would be observed. The income of 
the urban working classes is so close to the 
level of minimum needs that retrenchment 
and expansion in subsistence occur with 
changes in income. The proportion of in- 
come expended for food in Europe is rela- 
tively high; but the amount in absolute 
terms of gold is relatively low, especially 
by comparison with the United States and 
Canada. With prosperity, the proportion 
of the income so expended is likely to be 
increased, and the absolute amount is cer- 
tain to be increased. During hard times, 
the absolute outlay may be reduced, but 
the proportion of the family income ex- 
pended for foodstuffs may be increased. 
The most important items in the cost of 
living of the urban working classes of Ku- 
rope are bread and rent. Bread is the staff 
of life everywhere in Europe, even in Eng- 
land where the per capita consumption of 
animal products is high. Upon the bread 
staff everyone leans more or less, but most 
of all during hard times. Nevertheless, fluc- 
tuations in income presumably affect per 
capita consumption of cereals but slightly. 
Fluctuations in income probably affect not 
so much the absolute intake of cereals and 
potatoes as the relative amounts of each. 
It is impossible to prove these inferences, 
but they are well supported by observa- 
tion. 

Other things being equal, certain amounts 
of wheat, rye, barley, oats, corn, and potato 
are regarded as appropriate in the diets 
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of different classes in different countries. 
With increase of income, with prosperity, 
the use of wheat tends to be expanded, re- 
placing rye, in some classes; in others, the 
use of rye tends to be expanded, replacing 
coarse grains and potatoes. During hard 
times, the use of wheat tends to be cur- 
tailed in some classes, to be replaced by 
rye; in other classes, the use of rye tends 
to be curtailed, to be replaced by coarse 
grains and especially potatoes. The net re- 
sult may be nil for rye, but a gain or loss 
for wheat and a gain or loss for potato. Or 
the net result may also be a gain or loss for 
rye. The adaptations and substitutions 
vary from country to country, in accord- 
ance with the crops of wheat, rye, coarse 
grains, and potatoes respectively. In human 
consumption, wheat tends to impinge on 
rye; in animal consumption, coarse grains 
and oil seed concentrates tend to impinge 
on rye. It is at present practically impos- 
sible to measure the extent of these substi- 
tutions, either in Europe as a whole or in 
particular countries. But the facts are a 
commonplace to the trade. 

At no time during the past seven years 
has Europe imported all the wheat and rye 
available throughout the world. In every 
year there has been some short shifting in 
Europe, varying from country to country 
and from season to season. If the average 
supply of wheat, rye, and potatoes has been 
higher since the war (adjusted for popula- 
tion), that means little because animal hus- 
bandry has been upon a lower level. Year 
after year, back-and-forth substitutions 
and adaptations occur, and appreciation of 
these movements is of great importance to 
the trade in judging European require- 
ments for imported wheat and rye in any 
season. Also, from this standpoint does the 
trade try to judge of the demand for rye in 
place of wheat or of wheat in place of rye. 


POTATOES IN Europe AND THE UNITED STATES 


It may not be out of place here to draw a 
contrast between the relations of the potato 
to bread grains in the United States and in 
Europe. Despite the preponderance of 
North European stock in our population, 
we lack the predilection of our forebears 
for potato. In Germany, rye, wheat, and 
potato form the bulk of the national ration, 
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contributing over 50 per cent of the total 
calories of the national dietary; in the 
United States, wheat, rye, and potatoes con- 
tribute less than 30 per cent of the calories 
of the national dietary. In northern Europe 
the potato is pre-eminently a calorie-carry- 
ing food; in the United States the potato is 
one of the fresh vegetables. The larger av- 
erage gold income in the United States, the 
smaller proportion of the average income 
expended for foodstuffs, the trend toward 
diversification of the diet and latitude in 
the selection of the diet, all make for 
greater adaptability of food supply in the 
United States than in Europe. In Europe, 
north of the latitude of the Alps, the potato 
goes into three uses—foodstuffs, feeding 
stuffs, and industrial raw materials. In 
each direction it may act as substitute and 
may also be substituted on the basis of 
price. When potatoes are cheap, less wheat 
and rye are consumed; when potatoes are 
dear, more wheat and rye are consumed. 
Demand is elastic in both directions. 

The relations of the potato are best 
known for Germany, though generally ap- 
plicable to other countries in northern Eu- 
rope. Potato crops in Germany vary from 
25 to 45 million tons; in each decade they 
count on one crop failure (below 30 million 
tons) and on two bumper crops (over 40 
million tons). The customary use for seed, 
food, and industries, including the usual 
waste, is around 20 million tons. If less 
than 10 million tons are available for feed- 
ing stuffs, substitutes must be procured. 
With large crops, the excess must be used 
for human food (largely replacing rye) or 
for animal feed (replacing rye and other 
grains that can be carried over), dried and 
carried over into the next crop year, or 
wasted. The problem of finding a use for 
too many potatoes comes oftener than the 
problem of finding substitutes when there 
are too few. As better-yielding varieties are 
developed, the problem of the potato sur- 
plus is accentuated in Germany. 

In the United States the potato is raised 
almost entirely as human foodstuff. The 
feeding uses of potato are scarcely more 
than incidental to the salvage of an exces- 
sive crop. We have practically no distilla- 
tion of potato, and little fabrication into 
starch or other industrial use. Under these 
circumstances, variations in yield have a 
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heavier influence on price than is the case 
in Europe. People tend to consume a cer- 
tain amount of potato in connection with 
other vegetables. When potatoes are cheap, 
consumption is not notably stimulated, and 
but few people eat more potatoes and less 
bread. When the crop is short and price is 
high, consumption is not seriously cur- 
tailed. For the small amount of potato the 
average American uses, consumption is 
maintained, with that of other vegetables, 
in about the same proportion. Indeed, one 
of the striking facts in potato consumption 
in this country is the insistence on con- 
tinued use in the customary, though lim- 
ited, place in the diet, despite high prices. 
There have been times when raw potatoes 
cost more per pound than flour, under 
which circumstances, considering the waste 
of potatoes, the price per calorie has been 
not far below ten times as much as the price 
per calorie in flour.t Such prices were pro- 
curable only because consumers insisted 
that potatoes, as a vegetable, be served with 
certain other foodstuffs, especially meat, 
quite irrespective of cost. 

In summary, the potato in Europe occu- 
pies a broad position in the diet, supple- 
menting bread grains; in the United States 
the potato occupies a narrow position in the 
diet, and is one of the fresh vegetables. In 
Europe, consumption expands with lower 
prices and contracts with higher prices; in 
the United States, consumption expands 
little with lower prices and contracts little 
with higher prices. In particular, the av- 
erage American does not regard the potato 
as a substitute for wheat or rye. 


PROSPECT FOR RYE 


The prospect for rye in the near future 
in the United States would seem to depend 
on expansion of use as feeding stuff. There 
is little reason to expect the human per 
capita consumption of rye bread to increase 


*It is astonishing enough, from the standpoint of 
calories, to observe that, according to the United 
States Department of Agriculture, in three of the past 
six years, the farm price of potatoes per pound has 
been higher than the farm prices of wheat and rye— 
with potatoes containing 80 per cent of water and the 
bread grains less than 15 per cent! Considered nu- 
tritionally, some of these prices touch absurdity. 
Thus, in 1925, the producers’ price of rye was re- 
ported as 83 cents and of potatoes 186 cents, making 
potatoes practically ten times as expensive as rye at 
the farm door, in terms of nutrient value. 
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unless use of rye bread for sake of va- 
riety expands notably. On the contrary, 
with continuation of restriction on immi- 
gration and the acquisition of the wheat- 
bread habit by the second generation of 
immigrants, the per capita consumption of 
rye bread may decline. Notable expansion 
in the use of rye “health bread” is hardly 
to be expected.t There is no prospect for 
revival of use of rye in distillation, and no 
other industrial uses of moment are in 
sight. 

As pointed out, the agricultural advan- 
tages of raising rye are several. It fits well 
into diversified agriculture, alike in the re- 
lations to soil, climate, farm labor, crop ro- 
tation, and fodder use. These advantages 
are, in one way or another, quite as promi- 
nent in southern and western states as in 
the states adjacent to the Great Lakes. The 
position of rye depends on the cash price of 
rye as an income crop or the product price 
of rye as a feeding stuff, in competition with 
the coarse grains. In terms of calories, oats 
are over-priced in comparison with rye. In 
connection with the declining numbers of 
work animals (to which oats are regarded 
as peculiarly adaptable, since the bulk of 
the hulls protects against gorging), it is pos- 
sible that rye might fall heir to some of the 
embarrassed oat acreage if farmers gener- 
ally would learn to employ rye effectively 
in mixed-grain rations. The rye acreages 
harvested in 1913 and 1914 were practically 
identical, at 2.5 million acres. The acreage 
of 1926 was nearly 3.6 million acres, while 
the acreage of 1927 was nearly 3.7 million 
acres. Rye acreage has declined from the 
peak of 1922, 6.7 million, to a point scarcely 
more than a million acres above the pre- 
war level. Whether this acreage will be 
maintained remains to be seen; but the 
trend is hardly a matter of immediate im- 
portance. One million acres of rye is a third 
of the total in rye and therefore a large per- 
centage; but it is practically negligible in 
the gross cereal acreage of the United 
States. 

It would hardly seem that European de- 
mand for American rye holds out worth- 
while prospect to American farmers. If we 


1To the extent that effective demand for graham 
bread represents a craving for roughage, rye bread 
ought to be preferred to wheat bread, since rye bran 
is less digestible than wheat bran. 
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were able to offer Europe a bread rye of 
high type, a limited market might continue 
available in Europe, pending recovery of 
Russian exports. European purchases of 
American rye since the war have repre- 
sented little else than a phase of post-war 
recovery. In each year since the war addi- 
tional rye could have been purchased in 
the United States at prices below the equiv- 
alent prices of wheat; but it was not 
wanted. Even more than before the war, 
despite the poverty of Europe, wheat is 
preferred to rye; when rye is preferred, 
American rye is the least sought. The ex- 
port of the crop year 1926-27 was over 21 
million bushels, corresponding roughly to 
the outturn of nearly two million acres. It 
is not known whether or not this export has 
been remunerative to growers. It is difficult 
to expect this level of exports to be main- 
tained during the next few years. The rye 
exports of the present season are heavy, 
but it cannot be lightly assumed that this 
level of exports will be maintained in com- 
ing years. The current exports of rye, and 
of barley, are in part related to a short crop 
of corn and mediocre crops of rye, barley, 
and oats, and to the high count of livestock 
in western Europe. Except in years of crop 
failure abroad, therefore, European de- 
mand for American rye cannot be counted 
on. This situation creates a problem for the 
Dakotas in their rye and durum wheat acre- 
age; if not planted to rye and durum wheat, 
to what use shall this acreage be put? 
American farmers, however, can hardly 
maintain a rye acreage in expectation of 
crop failure abroad. 

The international position of rye would 
seem to be readily appraisable. In Europe 
and Russia, established ideas on rotations 
will tend to keep rye and wheat acreages in 
the same relative position they occupied 
before the war. Let us assume for the near 
future the recovery of Russian agriculture, 
in so far as it involves wheat and rye. Eu- 
ropean cereal agriculture may be regarded 
as already restored. The war expansions of 
rye acreage tend everywhere to recede; the 
war expansions of wheat acreage tend, out- 
side of the United States, to be maintained. 
Per capita consumption of wheat in the 
world is increasing, and the wheat-consum- 
ing population is growing. So long as good 
new wheat land is available in Canada, Ar- 
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gentina, Australia, and elsewhere, the ex- 
panding world demand for bread grain will 
be satisfied without invoking the tillage of 
new rye land. In Canada, in Argentina and 
other South American states, in Australia, 
in South Africa, and in Manchuria and 
Mongolia are extensive regions better 
adapted to rye than to wheat. But so long 
as new wheat lands are still available there, 
these will have first call. Possibly for many 


RYE IN ITS RELATIONS TO WHEAT 


decades, wheat culture in the world will 
keep abreast of world demand for bread 
grain. Later it is reasonable to expect that 
the potential rye lands of the world—what 
might be called the second line of bread- 
grain defenses—will be brought into opera- 
tion. How long one expects this to be de- 
ferred, depends upon one’s notion of popu- 
lation growth of the world. But it will not 
be soon. 


This study has been written by Alonzo E. Taylor, with the aid 
of Elizabeth M. Brand and the assistance of the Institute staff 
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TABLE I.—RyYE ACREAGE, PRODUCTION, AND YIELD PER ACRE IN PRINCIPAL EuROPEAN PRODUCING AREAS, 
AVERAGE, 1909-13, AND ANNUALLY, 1920-—27* 
A.—ACREAGE 
(Thousand acres) 


Other sept om | Scandi- Spain Ozecho- Baltic 
Year Hungary | Balkans* | Russia» | France |Germany| Nether- | navia? and Slovakia | Poland| Austria| States¢ Others? 
lands¢ Portugal 

Average 
1909-13 .| 1,608 2,060 | 61,055 | 3,095 | 12,713 | 1,255 | 1,650] 2,259 2,605 | 12,127) 1,110 | 3,712 | 482 
1O20 eae Ladd TFBS HOt |, a ae 2,148 | 10,589 | 1,034 | 1,510} 2,331 2,238 | 7,286) 714) 2,640} 4059 
dole eee aod. LA cope a te sigs | 2,227 | 10,539 | 1,079 | 1,508] 2,359 2,181 8,866) 758 | 2,745 | 3849" 
WZ nceee|) 13660 A sia U erases | 2,195 | 10,236 | 1,051 |1,449| 2,347 2,174 | 11,225) 884} 2,931! 368 
125 en ale Lsb20 THO bee ny ore 2,215 | 10.790} 1,112 | 1.470| 2,351 2,123 | 11,477) 922 | 3,086] 433 
19274733) 15643 1,568 | 65,837 2,196 | 10.525] 1,065 | 1,145) 2,294 2,005 | 10,860} 928 | 2,943 | 358" 
1 Geo ot) Ls 00 1,613 | 69,024) 2,147 | 11,635 | 1,077 | 1,422) 15;846' | 2,091 | 12,044) 949 | 2,959| 358" 
Bes Ae a eye bik 1,689 | 68,127) 2,122 | 11,694) 1,070 | 1,876) 1,865 | 2,068 | 11,916; 956 | 2,630| 347" 
a eteet vs maar | 1,548 DP POS Leos de dlad don lOO aneeere 1,860* | 2,048 |12,064, ... | 2.470} 334 

B.—PropuctTIon 
(Million bushels) 

Average | | 
1909-13 .| 31.4 | 38.0 | 735.5 | 25.5 | 368.3 | 40.7 | 44.2| 29.9 | 63.5 | 218.9] 23.8 | 56.0 | 9.2 
1920....| 20.6 7d RSP ea Ne ieee | 04.5 | 194.2 83.3 36.4 83.0 32-9 fonds) 10. L534: Gale 2s 
IO7A eee eons Plea ieee | 44.4 | 267.6 36.7 89.8 Booth aieTh Wy UGv fala) |) UBior || Aho || ea 
NES pad || aE 20-1 |..... 38.4 | 206.0 35.8 87.3 31-7 51.1 | 197.4] 13-6 | 48.6 | 8.4 
1925 e nf | Oleo 20-7 | «6 36.5 | 263.0 35.8 a9-3 33.3 Baca | ote 11558.) 50s Ook 
1924 ....| Pepe | 15.9 679-1} 40.2 | 225.6 36.5 Pilon 32.3 A WAS. Oe 1622242 See oO 
Ae) o2-O 24.8 815.5 | 48.7 | 317.4 38.5 41.0 34.5 Boek 2p Ane Diode oo- Aw ees 
W926 era icole4 | 26.7 $97-3 | 30e1 |) 25222 oft 80-5 | 2d. AE ale vicar) aiioté |i sibeah || Wels 
Whee l2e0 23.7 | 968.4 | 36.8 | 269.0 33.9 | 29.8 aise) || sic OAR T IE) aitiewe || awe |) thes: 

C.—YIELD PER ACRE 
(Bushels) 

Average | 
109-1501 8 195 14.8 12-0 | 17.0 29.0 82.4 26.8 18353} 24.4 a Govt eA Car: |e bse t/a Sea 
1920) dose 12.5 ie 16.1 18.3 apache 241 14.2 14.7 10:2 || 14:1 lee il || alphas 
TEBE iil a a Wears! 12.4 are ee 25.4 34.0 26.4 1329 24.6 189 Se 4 levee Ose 
iE Pd ood Was Bg i Wael Pe 17-5 20.1 34.0 2D 13.5 BS 172 ba\ 1623516. Gao ac 
SPAR ell a dRa 13.3 ete 16.5 24.4 awen! 26.7 14.2 PASeAl Plein || ales || ales! | PAN 
O74 ee ee lore 10.2 10:3" 1 1873 21.4 04.3 19-2 14.1 2225 WSs Zae lied Nl tas Om lee 
Oe Oe. 15.3 11.8 | 20.3 21-3 30-7 28.8 16625 27.8 PA Nar: Were || PANEI ls || Pare 
1926...<| 18.4 15.8 13-20 142 21.6 31.8 26.5 IDA MIs Ge UGRGPIPILOEG eS seo con 
US PAE = ethers 15.4 13.9_\=18.6 22.9 Bilavé wore 14.3° Dd a0 ifs) aoe |) Hie). bey 

*Data of U.S. Department of Agriculture. For 1909-13, including U.S. Department of Agriculture estimates for areas 
within post-war boundaries. In a few cases pre-war averages are for three or four years. Dots (....) indicate that data 
are not available. 

2 Bulgaria, Jugo-Slavia, and Roumania. 1 Italy, Switzerland, Greece. 

> Asiatic and European territory. The pre-war estimate is 9 Old boundaries for Italy. 
regarded as too low by Soviet officials. » Excluding Greece. 

¢ Including Luxemburg. 4 Spain only. 

4 Denmark, Norway, and Sweden. J Italy only. 


¢ Finland, Latvia, Esthonia, and Lithuania. 
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TasLeE IJ.—Unirep Stares ACREAGE, PRODUCTION, AND YIELD PER ACRE OF RYE, AND IMPORTS AND 
Exports oF RyE AND RYE FLour, 1890-1928* 


Crop year Acreage Production 
July—June (thousand (thousand 

acres) bushels) 
LSS eo leery crear nee 2,184 26,414 
| Roto a as DANA tem terete AEA, been 2,234 32,761 
SOD FOB ae testes sritese tan Pree oe Pay Pass| 29,258 
SOS 204 Reo pent ene etnenrar eer eat 2,178 28,592 
[SOON ree Spr aeceinc dar emer 2,164 29,613 
how Miss Onneeers ee EROO ater Delo 81,189 
LS 9G =O eee brie ee ae DAVOS 28,913 
[EW ee napocian enema oo aesee 2,077 83 433 
BOS COO en ee on arene 2,071 82; 888 
ESOSDSO Orme erties Ae ee ees 2,054 80,334 
STOUR te scheescte on gran mace 2,042 30,791 
OUT EO 2 prermernh nae amen: 2,033 31,103 
RSTO PASE aire tena cre ies Becca oe 2,051 35,255 
US OOS avehao a a ey earner 2,074 31,990 
OO G0 Sea santas ens reece 2,085 81,805 
Alte Gace UlS he tactcnc come aah en eer oc 2,141 35,168 
TGOGRO UR a en eee Oe 2,186 36,559 
LEO Seeman netasae ante as 2,167 35455 
SO SOO ea renerc ey eee costes 2eilio 35,768 
OOO EO emer ee testt otal niemy cts 2,196 35,406 
(ANG aE Pe conto ee Se ORS 2,185 34,897 
OD Ree ieee een ees cele e ae Pony Pal 305119 
MONE cen Aringrad alee Sorcha Pag alee 35,664 
ely eacraiee Mewes ieee or. sis 2,507 41,381 
| RS AS ares oa re eine ee 2,541 42,779 
UOT Del Ge ae ears we onc reas 3,129 54,050 
MW HGaWe ns romtinoe peo aoa 8,213 48 , 862 
LAI AUSR ide Se eta re ere ee 4,317 62,933 
1B oral tS) es gate eae Oe OOO 6,391 91,041 
OOO Ve meres trnmiciate c. cean 6,307 75 483 
10) 2 eo eaeeentetetee sy eect te 4,409 60.490 
AS UA sex TR oe aN eer FO 4,528 61,675 
IN PIS ek Aros WER eRe er RO 6,672 103,362 
WS REPLN a oo ho REINO Te Ee Sal 63,077 
190 Ae rete aie Sees 4,150 65,466 
LOD Do OOikae Waa mee ia aaed ot. 3,974 46,456 
OD O52 (eer regina 8.578 40,795 
TES PAI GPACL ccc entrar CIOS SARE 3,670 58,572 


Trade 
(thousand bushels) 


Yield 
per acre 

(bushels) Exports Imports Net exports 
12.1 858 59 299 
14.7 12,069 0 12,069 
13.0 1,494 0 1,494 
der 249 0 249 
1Bo¢/ 32 0 32 
14.5 1,011 0 1,011 
13.6 8,576 1 8,575 
16.1 15,562 1 15,561 
15.9 10,170 il 10,169 
14.8 2,382 0 2,382 
evel! 2,346 0 2,346 
sie Pe (Ps 1 Pp (ital 
Whar. 5,445 1 5,444 
15.4 784 4 780 
13383 380 Zu 9 
16.4 1,388 il 1,387 
16.7 770 if 769 
16.4 2,446 2 2,444 
16.4 1,296 1 1,295 
16.1 242 30 212 
16.0 40) 227 (187)* 
15.6 31 134 (103)* 
16.8 1,855 1 1,854 
16.2 Ve els 37 25200 
16.8 138,027 147 12,880 
ok? 15,250 566 14,684 
15.2 138,703 428 135205 
14.6 17,186 834 16,352 
ae 36,467" =) | Reaae eh Wee 
1220 41,531 aes res 
BS ATS337 ie eae ne eee 
Bale 29944 Oh ee) Te ere 
itohs OUI G Oey IMM sao. le Soosue 
122, 19; 909. le TES he Peer 
15.8 UTE ie eee ly ee S55 us 
or 12304 7a oul eee oe eee 
11.4 21098 Ohh Rae Se Ger comes 
16:09 Fi) eae Se ee | ee cee 


* Data from official sources. Import data on a crop-year basis are not available after June 1918, but since 1922, imports 
of rye and rye flour have been practically negligible; hence net exports would differ little from gross exports in the years 


1918-19 and following. Acreage figures are for acreage harvested. 


“Net import. 
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TABLE III.—CaNnapIAN ACREAGE, PRODUCTION, AND 
YIELD PER ACRE OF Ryg, AND NET Exports 
oF RYE AND Rye FLour, 1890-1928* 
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TaBLE [V.—ARGENTINE ACREAGE, PRODUCTION, 
YIELD PER ACRE, AND Ner Exports 
oF Ryg, 1909—28* 


Acreage | Production Pe ace pote Calend A Product ie ne 
Oren your Gieavend\( iba ceed aoe! alendar creage (0) uc ion} per acre exports 
: acres) here, (bushels) ence i ea sea anne (bushels) oe 

SOU nol ae raiere oye 122 1,341 11.0 338 1 asere cceroien DO man inert. 3 
SO OZ aererercte 68 1,135 16.7 219 IRSA ernetn nse PA fe Bll Me teers Baer 36 
INVERSE 5 Ss sere 73 1,133 15s0 56 Qi rrenegstraersiere 32 408 12.8 22 
SOS D4 ee ener 71 1,024 14.4 61 HPA eae es 38 427 Ii koZ 445 
1 SG4-O5 eres « 93 1,447 15.6 60 OB iatercees tent recor 99 1,413 14.3 861 
1 SO5SOG tee eres c 123 1,981 16.1 (5) TO Acct rte ca 228 3,346 alse 451 
SOG sO dimen oe 152 2,288 Bt) 212 VO eaten ct. 229 1,811 7.9 194 
IRS tS) oe Soo 191 3,480 18.0 1,132 OM Geet e-aseres Pally 2,008 od 129 
SOO GOs hias 168 2,737 16.3 317 LOU ee eesrreressi 180 858 4.8 (2)? 
ICSE D sa.5on- 141 2,349 16.7 468 IGIS st avarere overecens 253 848 3.3 2 
TSOOcOs Merete arr 177 25910 13.1 678 LOS eeeren or. 274 398 1.4 201 
IG OIE SA aoe 161 2,610 16.2 411 IGPU ma asingood 205 868 AS? 500 
TROEROSS sao 192 3,509 18.5 462 ESP Be tons cara 218 821 | 3-8 726 
1 OOS S04 lees ote 184 3,059 16.6 86 ISP, eee tas Oe 242 1,692 | 7.0 Uy, 
1904-0 Saeyecisers 137 2,128 15.5 6 IL BIs Ain acres oe 366 3,526 | 9.6 2,750 
19050655... o 109 1,879 Tl/fail (35) ¢ a eeterete stare 404 4,000 Jeo 3,185 
(EUGRIC SGanoo 94 1,651 17.6 (389)? 4% © cise Gores 887 1,457 3.8 213 
1907208 een cr. 74 1,183 | 15.3 (49)° LOZ Nese < 501 4,733 9.4 2,914 
ISIE A oAace 100 ey al 17.0 246 IP ooromer dae 544 3,268 6.0 5,196 
LOGO ene aye 91 1,715 18.8 30 1 P43)5 owod octets 895 6,693 (hess ot Base 
AOTOSTI ener 114 1,537 less! 52 
ane ‘ ae ee oe | oe *Data from official sources and International Institute 
1913-14 ......| 119 | 2,300 | 19.3 ib Pibie a svueager domes ects for caeniecan tio a 
1914-15 ...... | 111 2,017 18.1 179 harvested in the year indicated. 
1915-16 ...... 122 | 2,486 | 20.4 782 Cratos 
10ib 17 <2... TAS e876) 19 da Nc ce 
1917718 ......: ized PeseeN Teel 1G Oe Ne Reece 
1O}S 19 Rees 555 8,504 Lo mele meer 
AAD ach goe 753 10,207 ilejol5s 2.020 
1920-7 eee. 650 11,306 17.5 3,205 
IVAEARS jess 1,842 21,455 11.8 4,279 
IY Sane 2,105 32,319 15-0 9,789 
1028 ae, cee 1,448 28; 202 16.0 7,982 
WOZA= 2D tote ey les 891 13,751 15.4 6,311 
IPRS one 648 9,158 14.2 6,200 
OG aees ees 754 12,179 16.2 8,257 
Pach eon 748 ASORT Ne 201: ae | marrisr 


*Data from official Canadian sources and International 
Institute of Agriculture. Acreage, production, and yield 
figures, 1891-92 and 1892-93, are for Ontario alone; 1893-94 
to 1899-1900 and 1901-2 to 1904-5 for Ontario and Mani- 
toba; 1905-6 to 1907-8 for Ontario and Prairie Provinces; 
1890-91 and 1900-1901 are census figures for all Canada. 
Trade figures 1890-91 to 1905-6 are for years ending 
June 30, thereafter for years ending July 31. Dots (....) 
indicate that comparable data are not available. Canadian 
imports of rye and rye flour exceeded 100,000 bushels in 
only three years, 1912-15, when they ranged from 101,000 
to 125,000 bushels. 


4 Net import. 
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TABLE V.—RyeE RECEIPTS AT PRIMARY 


MARKETS IN THE UNITED STATES, MONTHLY FROM JULY 1909* 
(Thousand bushels) 


Crop year July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June 
UCEAIO cogsos 156 do7 966 | 1,032 840 510 524 509 510 355 3804 308 
IGIGABL 5 soos 166 444 20) 493 534 614 435 324 468 255 2/1 117 
IQUE, a ocone 193 983] 1,859} 1,488) 1,087 721 647 617 532 836 285 282 
HWOWRIBY oon coc 159 | 1,462] 2,690} 2,9385| 2,5/6 | 1,866 | 1,125 | 1,012 961 844 633 623 
Wile et bees 784 | 1,741] 2,675] 2,158) 1,485 | 1,204 960 79U 878 672 594 769 
NARs oocon 529 | 1,598] 3,262} 3,210] 3,302 | 2,717 | 1,479 984 615 446 386 423 
NSS 5 ooo 255 | 1,302) 3,642] 38,725) 4,895 | 2,997 | 1,694 | 1,823 | 1,162 | 1,110 835 917 
IWAN sa ooes 656 | 1,221! 8,981] 3,9u6) 3.451 | 2,537 | 1,425 Om lato: 948 715 494 
HSNGRARSY ocaadc 817 | 1,613) 4,025) 4,624) 3,106 | 2,410 | 1,596 | 1,890 | 2,392 | 1,273 664 473 
IMU 5 oon cn 465 | 2,158] 4,337] 5,234! 6,210 | 5,971 | 5,549 | 2,390 | 4,998 | 5,425 | 4,246 | 2,757 
AW sco cos 3,045°| 8,580!) 5,195) 4,275) 2,412 | 2,788 | 4,286 | 3,180 | 3,439 | 2,857 | 8,696 | 3,185 
IRB IAAL Sanco BrVGSU Mos LILO, SoUs 4, G0 Os04( \d,420) | Ls d0( Telos eGR ie Sule doin e445 
O21 S22 eer 2,501 | 6,066] 5,416] 2,915) 1,885 | 1,680 | 1,172 | 1,528 | 3,191 | 1,868 | 3,514 | 1,783 
IGPAPR sooone 1,801 | 18,934 | 11,883 | 7,734) 7,704 | 6,963 | 7,045 | 4,647 | 3,604 | 3,966 | 2,141 | 2,522 
WP ob 558 1,480 | 3,812) 5,212) 3,324) 3,442 | 3,052 | 6,495 | 1,829 | 1,537 929 | 2,142 | 3,978 
NPB 3.3 oon 4,890 | 4,678) 14,208 | 17,608} 8,827 | 3,766 | 2,072 | 1,397 784 | 1,457 | 4,584 862 
102522 Oleeee 384 | 1,895) 6.460] 3,343] 2,579 | 2,100 | 1,499 | 1,054 | 1,033 |.1,248 | 1,350 | 1,190 
ISON caodce COORG OZTmo solo lea OOlieZs2Zoulel sco Wlszdidaleas LOOM ls4620 sal omincs.c40 mime ool 


Total 


6,621 

4,644 

8,480 
16,386 
14,615 
18,951 
23,757 
21,134 
24,383 
49,665 
41,788 
31,850 
33,014 
73,944 
37,182 
65,183 
24,135 
23,595 


* Data for 1909-10 to 1923-24 from Wheat and Rye Statistics (U.S. Department of Agriculture Statistical Bulletin 12), 
January 1926; for 1924-25 to 1926-27 obtained directly from Bureau of Agricultural Economics of U.S. Department of Ag- 
viculture. Markets included are Chicago, Milwaukee, Minneapolis, Duluth, St. Louis, Toledo, Kansas City, Peoria, Omaha, 
and Indianapolis. No record for Indianapolis until 1914-15. 


TABLE VI.—RYE SHIPMENTS FROM PRIMARY MARKETS IN THE UNITED STATES, MONTHLY FROM JULY 1909* 
(Thousand bushels) 


== 


Crop year 


ee eeee 
ee eeee 
see eee 
see eee 
ee eeee 
eee eee 
cee eee 
eee eee 
eee eee 
sees 
eee eee 
eee eee 
steer 
eee eee 
eee. 
newness 


1,595 
4,483 
1,057 
1,126 
4,049 
8,129 
3,382 


2,711 


Aug. 


145 
190 
274 
479 
835 
779 
1,183 
618 
644 
818 
1,517 
2,981 
4,605 
12,069 
2,612 
2,279 
653 
831 


Sept. 


400 
177 
722 
1,428 
1,480 
2,229 
1,412 
2,733 
3,494 
1,072 
2,347 
4,288 
5,526 
10,038 
3,323 
16,229 
2,493 
1,902 


Oct. Nov. Dec. Jan. Feb. 
568 581 366 825 357 
233 402 375 383 307 
619 541 565 437 492 

1,827] 1,804 | 1,004 973 807 

1,079 965 958 726 627 

2,002 | 2,710 | 2,580 || 1,593 976 

3,001 | 3,894 | 2,662 | 1,621 982 

Poss), Presley, i Sal | UGCA: 687 

2,258 | 2,545 | 1,179 | 1,360 | 1,128 

4,817| 4,872 | 1,551 760 408 

1,380] 3,079 | 2,801 | 3,700 | 2,099 

A,719)| 25958 | 3,149 |) 2,192 | 1,014 

2,226 | 1,586 | 1,788 314 685 

4,358 | 7,414 | 6,769 | 4,464 | 2,480 

1,148} 2,658 | 1,158 | 3,239 391 

16,365 | 5,657 | 7,452 | 2,819 396 

1,308 | 1,071 331 | +323 530 

723 | 1,646 |-1,454 697 657 


Mar. 


Apr. 


May 


296 
417 
306 
1,126 
823 
621 
1,210 
938 
1,370 
3,232 
3,069 
1,052 
838 
918 
823 
350 
741 
516 


287 
185 
388 
894 
649 
357 
1,319 
1,294 
1,090 
8,103 
8,811 
1,515 
1,530 
967 
960 
1 ’ 834 
693 
8,715 


260 
143 
224 
557 
957 
401 
897 
1,141 
478 
7,524 
7,011 
1,273 
7,865 
4,453 
4,228 
6,571 
3,338 
7,033 


June 


268 
61 
134 
392 
606 
416 
958 
640 
417 
2,728 
5,448 
1,426 
2,976 
3,729 
5,374 
1,471 
1,032 
2,026 


Total 


4,027 

3,097 

4,763 
11,384 
10,199 
15,723 
19,909 
17,408 
16,180 
36,173 
42,357 
31,000 
30,991 
58,735 
29,963 
69,552 
15,895 
28,911 


KK 


* Data for 1909-10 to 1923-24 from Wheat and Rye Statistics (U.S. Department of Agriculture Statistical Bulletin 12) 
January 1926; for 1924-25 to 1926-27 obtained directly from Bureau of Agricultural Economics of U.S. Department of 
Agriculture. Markets included are Chicago, Milwaukee, Minneapolis, Duluth, St. Louis, Toledo, Kansas City, Peoria 
Omaha, and Indianapolis. No record for Indianapolis until 1915-16. : 
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TABLE VII.—VIsIBLE RYE SUPPLY IN THE UNITED STATES, MONTHLY FROM JULY 1909* 
(Thousand bushels) 
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Crop year 


{ 


July 1 Aug. 1 
157 93 
378 243 

15 16 
427 243 
449 382 
369 168 
210 95 
452 350 
515 480 
707 580 

8,981 | 9,866 

4,423 | 2,555 
587 | 1,346 

1,685 | 1,154 

15,101 | 12,726 

17,229 | 14,487 

8,706 | 4,729 

10,981 | 8,666 


Sept. 1 


240 
172 
316 
441 
674 
290) 
536 
418 
727 
1,825 
12,327 
2,210 
4,371 
4,707 
13,374 
15,279 
4,542 
9,706 


Oct. 1 Nov. 1 Dec. 1 
458 642 932 
353 433 507 
oll) 15165) |e ie 8al 

1,062] 1,256) 1,888 

1,549} 2,032) 2,299 

1,245 | 1,897] 1,941 

1,239 | 1,304] 2,686 

1,007 | 2,009} 1,962 

2,029 3,550] 3,818 

3,829 | 6,694 | 11,511 

15,395 | 17,248 | 17,198 

4,407 | 2,778} 4,820 

5,181 | 6,005] 6,846 

8,180 | 10,115 | 10,284 

15,188 | 16,960 | 16,904 

12,440 | 17,281 | 20,548 

8,726 | 9,976 | 11,214 

11,313 | 12,824 | 12,890 


Jan. 1 


814 
491 
1,432 
1,719 
25226 
1,448 
3,003 
2,517 
2,480 
15,687 
17,477 
3,236 
6,770 
10,193 
19,052 
20,932 
12,702 
12,880 


Feb. 1 Mar.1 | Apr.1 May1 
784 771 686 630 
361 251 114 60 

1,099 | 1,008 828 651 

WAG || BAIA lakes" 684 

2,085 |} 1,822} 1,447) 1,165 

1,445 | 1,863 7719 945 

3,150 | 2,377} 1,844] 1,687 

2,200) 2,014) 1,698')) 155383 

1,676) 1,225] 1,086} 1,000 

20,764 | 17,896 | 15,193 | 17,246 

19,195 | 20,889 | 18,467 | 15,560 

AUST Ngee DoPAXG || Tig illais' 

11,710 | 14,954 | 18,268 | 19,459 

19,874 | 21,205 | 21,716 | 20,374 

23,479 | 23,381 | 21,954 | 12,126 

13,564 | 18,981 | 18,443 | 18,754 

12,929 | 18,912 | 14,040} 8,212 


June 1 


496 

02 
544 
503 
613 
286 
951 
708 
852 
11,384 
11,570 
1,131 
4,358 
16,545 
18,749 
10,226 
11,318 
4,191 


* Data for 1909-10 to 1923-24 from Wheat and Rye Statistics (U.S. Department of Agriculture Statistical Bulletin 12), 
January 1926; for 1925-27 from Daily Market Record, February 6, 1928. Data are for the Saturday nearest the first of the 
month, and include grain in regularly authorized warehouses at prominent grain centers of the United States east of the 


Rocky Mountains, and in transit by canals and lakes. 
and Buffalo included after July 1911. Canadian rye in bond included from May 1917 to July 1921. 


TABLE VIII.—AVERAGE DAILY VOLUME OF TRADING IN RYE FUTURES IN UNITED STATES 
MarKEtTS, MONTHLY FROM JANUARY 1921* 


(Million bushels) 


Stocks at Omaha and private elevator stocks at Chicago, St. Louis. 


Crop year July Aug. Sept. Oct. Nov Dec. Jan Feb. Mar Apr. May June Year 
IAL Al nse i AG he A ee oe 8 6 6 9 5¢/ all sie 
NODE eee 8 8 9 8 9 6 58" Iles} 9 ibaal ea 12 9 
MPAA aaeee hes ee, Poe 74533 3.4 2.3 1.5 9 1.0 2.4 1.8 2.8 19 
O23 T2A eer cs 1.0 ils? 1.8 1.3 indh 1.1 6 6 loi 2.0 1.0 3.0 1.4 
O24 20 mates ce ao 4.0 Bee 6.1 5-1 3.8 4.4 4.1 4.5 3-0 19 2.0 4.1 
1925-26 ere 1.4 2.0 2.3 nil Peol 3.6 1.6 2.2 lov 253 1.5 a0 2.0 
All 6 satee 8.5 4A U) 1.4 ial 2.4 les} 2.0 Ilisdf 1.9 2.4 2.6 1.9 2.0 


* Data supplied by Grain Futures Administration of U.S. Department of Agriculture. 


ary 1921. 


@ Six-month average. 


Not compiled prior to Janu- 
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RYE IN ITS RELATIONS TO WHEAT 


TABLE [X.—INTERNATIONAL TRADE IN RYE (INCLUDING FLOUR) OF PRINCIPAL EUROPEAN COUNTRIES, 
AVERAGE, 1909-14, AND ANNUALLY, 1920-—27* 


(Thousand bushels) 


HUNGARY OTHER BALKANS® RUSSIA FRANCE 
Crop year 
August—July Net Net Net _ Net 
Imports | Exports| exports Imports | Exports | exports | Imports | Exports | exports | Imports |} Exports} imports 
Average 
Ta Caer 120 | 13,624| 13,504 | 26 | 4,917 | 4.891 | 5,381 | 32,784 | 27,353 | 3,148 19 | 3,129 
ISPAPAls oo one 0 0 0 2 BYE Gye SE) Nnoeoo, It acoaos tt Sooo 9,640 26 | 9,614 
1921-22 ecccee 7 34 27 1 1 ’ 565 1 5) 564 oe7eere1 |) tens elejere! ||| ce-acel eters 28 1 ’ 295 (1 ’ 267) v 
WPS oooss ? 21 19 0 500 aN Gea SS] soanoe 632 570 62 
GPRS 6 ceo 0 3,804) 38,804 0 iat |) eB HT case: Dom toclmernerer 2,911 906 | 2,005 
WEP oo o8< 4 59,2897] 95,2807 15 708 CHE || soenc Zs Oliligl eters sts 1,134 384 750 
WP Docccon 1* | 6,806) 6,805* ol 505 454 || ..... US OO4N Berenice 873 128 745 
OD G ra licmmenys 1 | 10,040 | 10,039 0 nl | OCYSL |, Cee ac NOON || Gooner 4,906 1 | 4,905 
GERMANY BELGIUM AND NETHERLANDS SCANDINAVIA CZECHO-SLOVAKIA 
Net Net Net Net 
Imports | Exports | imports | Imports | Exports | imports | Imports | Exports | imports || Imports | Exports | imports 
Average 
Ce s6 cas 16,405 | 42,090 | (25,685)°} 33,883 | 17,988 | 15,945 || 22,496 Spee | WAG Il saecc 
PRA cs doc 24, 256' 615) 23,641’ | 2,335 | 1,489 846 | 6,734 | 2,444 | 4,290 | 3,117 he 3,115 
WGA Pn oo oor 7,078 947 | 6,181 1,850 | 1,398 452 | 10,203 | 2,491 | 7,712 782 113 669 
IPP «ccna 43,471 495 | 42,976 4,047 | 2,427] 1.620 | 14,063 721 | 18,342 40 364 (824)°” 
WO23 a 24eerrent 22,315 86 | 22,223 | 11,242) 2,832} 8,410 || 23,287 615 | 22,672 | 5,924 957 4,967 
IP} AS ea 22,683 | 5,676 | 17,007 6,656 | 8,199; 3,457 | 17,841 513 | 17,328 | 5,475 23 5,452 
IGAS AN, S55 a6 8,796 | 14,7389 | (5,943)?! 8,257 898 | 7,859 | 17,913 489 | 17,424 || 6,807 21 6,786 
NO 2652 (Senet PeyeAl | saya | a Seies) 7,462 688 | 6,774 | 14,287 | 1,925 | 12,3812 | 4,492 54 4,438 
POLAND AUSTRIA BALTIC STATES? OTHER* 
Net Net Net Net 
Imports | Exports ) Tae Imports | Exports | imports || Imports | Exports | imports || Imports | Exports | imports 
Average é : 
GUS oeoon 1,469 2 aCe axe || se eavlen esa ates 132532 sui || algrasal 
1O20= 2) erenee Bm see see 1,645 1 1,644 | 2,626 0 2,626 | 4,157/ 38 4,154 
WWW Pion aoe 482 386 96 2,189 3 2,136 | 3,992 98 3,894 547 2 52 
IVA sc andc 8 1 @ |i toes 8 15700) |) 7,243 133 7,110 926) 3 923 
NO 2B sod eer 2 | 2,482 |) (2,480)°) 3,888 38 8,850 | 14,515 14 | 14,501 1907 | 235 (45) 
1 SPE eon Papier, || atzA 861 | 3,138* 15 3,123 | 8.890} 164 8.726 64 339 (275)* 
GPE Aon 5660 59 | 12,677 | (12,618)°} 3,7067) 162 3,544 | 11,364 78 | 11,286 614' 10 604* 
WEA? so564 Soll SOMO ala (26)"| 3,464*| 167 3,297 || 9,018 18 8,995 yale oe 519* 
*Data from International Institute of Agriculture. Dots (....) indicate that data are unavailable. Pre-war averages 
are for territory within pre-war boundaries and in many cases are not comparable with post-war figures. In a few 


cases pre-war averages are for three-year periods only. 


« Bulgaria, Jugo-Slavia, and Roumania. 
> Net export. 
¢ Data from Broomhall’s Corn Trade Year Book, 1927. 
4 Fiscal year ending June 30. 
¢ Data incomplete. Figures for rye and rye flour imports 
of exporting countries, and for rye exports of importing 
countries are for ten months in most cases. 


‘Hight months figure for rye flour imports and rye and 
rye flour exports. 


9 Finland, Latvia, Esthonia, Lithuania. 


Italy, Greece, Switzerland, Spain. 
+ Excluding Greece. 
J Excluding Spain. 
* Eleven months. 
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TABLE X.—WEIGHTED AVERAGE CASH SALES Prices TABLE XI.—EsTIMATED WEIGHTED AVERAGE RYE 


OF RYE AND WHEAT IN THE UNITED SraTEs, AND WHEAT PRICES RECEIVED BY PRODUCERS IN 
ANNUALLY, 1909-27* THE UNITED STATES, ANNUALLY, 1909-—27* 
(Cents per bushel) (Cents per bushel) 
Wheat (60-lb. bushel) Rye Wheat 
Crop year No. 2 Rye No.1 No. 2 No.2 i hid (56-1b. (60-lb. (60-lb. 
July—June (Chicago) Northern| Hard Red bushel) bushel) bushel) 
——_—_—_—_————__| Spring | Winter | Winter —. SS |— qy[\_“ q“_|\————- 
(56-lb. | (60-lb. | (Minne-| (Kansas |(Chicago) 
bushel) | bushel) | apolis)| City) HOSA. coosoaoe 74.6 79.9 100.7 
i NOSE oo conoone (one 78.6 91.7 
1OCS=10i aes 76 81 109 107 110 IIT so seoGoat 81.0 86.8 88.3 
CS os oars 84 90 105 98 102 AGIQ= 13 ergo ae 68.7 73.6 83.3 
ONT SO eee ae 91 97 107 97 90 TB eS concn 62.9 67.4 79.3 
TEP ATS crane 65 70 87 88 103 ye Deen 
age tee xo os AGMA cs SI Aseptic SATS sa Waar 72.1 71.3 88.7 
Average 
4000-14 Ak... 716 81 99 95 99 ITS ooage 83.3 89.3 99.4 
DUB AIG oo nesosus 85.0 91.1 98.2 
(MES se 55ac 105 113 120 105 108 TATU 2h .cca60 0 113.0 121.1 144.4 
Oa meee 99 106 109 119 113 es ce cnedec 176.4 189.0 205.8 
IGS YF os done 154 165 176 171 168 OS) ncacoue 1b Pist! 163.0 206.3 
TCI AR ess ac 211 226 220 252 225 TOAD so ccoaoor 146.9 157.4 218.6 
1O1S SAG eee 161 172 225 219 222 1S 20=2 ewer 148.2 158.8 182.9 
1919-20 oes 170 182 272 242 224 eee 
1920-21 ...... 162 | 74 | 207 | 1838 | 228 4914-21......... 129.3 138.5 165.1 
Average 
9092-91 oo IG PAE PPR onc wieder 86.9 93.1 104.4 
— = ay oe Be IPP oc eendoae 68.1 73.0 98.0 
IN Pal Phe 5 wos 97 104 143 120 125 192 3=2 die Renner 59.4 63.6 92.4 
SPA a cone 81 87 120 113 114 O24 2 eee ere 96.3 103.2 127.8 
PPD Ss ose 70 75 117 105 102 ISPS AG on acansac 83.1 89.0 145.9 
1924-O5 eae 125 134 156 135 158 1926-27 eee 84.2 90.2 122.8 
1925-20 eee 96 103 161 163 164 reas 
1926-27 ...... HO} 108) 146 | 1854) 0188S) ope. 79.7 85.4 115.2 
Average 
117A ae fee 95 102 141 129 134 * Data from Agriculture Yearbook, 1926; 1926-27 figures 


supplied directly by Bureau of Agricultural Economics of 
U.S. Department of Agriculture. Figures for rye on 60-lb. 


* Data from Agriculture Yearbook, 1926; 1926-27 figures bushel basis computed by Food Research Institute. 


supplied directly by Bureau of Agricultural Economics of 
U.S. Department of Agriculture. Figures for rye on 60-lb. 
bushel basis computed by Food Research Institute. 
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RYE IN ITS RELATIONS TO WHEAT 


TaBLE XII.—Prices oF WHEAT FLOUR AND RYE FLOUR AT CHICAGO, QUARTERLY, 
1909-14 aANp 1921-27* 


(Dollars per barrel) 


a, 


Wheat flour Rye flour Wheat flour Rye flour 
Period Period ~ ; 
First First : 
Straight| clear White Dark Straight) clear White Dark 

1909-10 1922-23 

July=Sept. ..:.... 4.69 4.38 8.82 Seti JUly=Septaer eee 5.02 4.03 4.59 4.33 

Ott=Dec ata 4.67 | 4.25 | 3.75 | 3-64 Oct=Dece a. 5.83 | 4.49 | 4.88 | 4.50 

Jan Mares ee 4.83 945138 | 4:02 | 8.83 JanMare 4 5.06 | 4.56 | 4.87 | 4.45 

Apr.—June ....... 4.45 3.80 3.86 8.68 Apr.—June ....... 5.03 4.50 4.35 4.07 

July—June ....... 266064114 \e3-86. | 3-12 Jilly June seen 5.11 | 4.40 | 4.67 | 4.84 
1910-11 1923-24 

July—Septic soa AN8)\'°3.66) | 3-79 | 3-55 July=septne seen 4.34 | 4.02 | 8.76 | 3.45 

Oct —Dec. 2 Mae cc 3,800 3-42-), 8-87 | 3:68 Oct-Decr eee 4.49 | 4.18 | 8.88 | 3.64 

Jauie- Maree. ctaee: Sato. ir | 4002) 3-81 Jan-Mar, 3.0645. 4.67 | 4.29 | 4.24 | 4.02 

Apr._June ....... 3.62 e221 4.92 4.60 Apr.—June ....... 4.74 4.24 83.96 3.78 

July—June ....:.. 3.04 1 8.37 | 4.15 | 3:90 July—J une sere 4:56 | 4.17 st—3.96 Woda 
1911-12 1924-25 

July-Sept. 7... =. BrOlseocon a4, Wodeo) July=Septusee 552 4.79% | Sole deo 

OeE=DeCae ea. oF 3.73 | 3.40 | 4.86 | 4.60 Oct-Dec. oe 6.08) \Gad4) Fels Gane 

Jan._Mar. ....... 3.78 | 3.40 | 4.66 | 4.50 Janeane ee oe 8587 2784 IE T92 al arene 

ADE SUC watts < «2 4.20 | 3.68 | 4.58 | 4.45 Ape ounere ssa 7.55 | -6-63 | 6.44 | 5.75 

July—June 2.7... 3.83 | 3.48 | 4.63 | 4.44 July=Junes eer ee 7:06 | 6.23.) (6-67 || 6226 
1912-13 1925-26 

July—Sept, 2% +s. 4.28 | 3.65 | 3.70 | 8.48 July-sept. sean: Ti457 | G52 (CEST Weare 

Oct=Dee a 3 3.94 | 3.56 | 3.35 | 3.18 Oct=Deca ee 7.51 | 6.49 | 5.038 | 4.81 

Janc=Mare 44s. <s 8:94 | 3-41 | 3-26 | 3.12 Jan-Mar .sacceee 7:97 | 6:66 + 5-51 84.83 

ADE JUNE a 2. : 4.03 | 3.29 | 3.19 | 2.97 Apr—Judes 9026 7.25 | 6:35 |" 5.21 eas 

July—Juness 0. 4.05 | 3.47 | 3.37 | 3.12 July—Jun ene aoe 7.59 6.51 Heol) | 436 
1913-14 1926-27 

July=Septy na aeee S04 || hooky 3.24 3.02 July—Sept; ....... 6.20 Rot 5.98 4.36 

Oct=Decenaa as: 8.75 oa 3.17 3.02 Oct=Deca tn 6.18 5.73 5.80 4.37 

Jan-—Mar.:.25..: 8.75 8-80) 2:87) 1) 2:72 JaneMare 7 ee 5.91 | 5.48 | 5.96 | 4.52 

ADC June wns ae 3.75 | 8.29 | 3.08 | 2.82 Apr-June ns eee 5.82 | 5.43 | 6.03 | 4.43 

Julvlune oe en 3.74 | 3.32 | 3.09 | 2.90 July=Junem eee 6.08 | 5.59 | 5.94 | 4.42 
1921-22 

suly-Septiait 6:24 ecole) 67502 6,45 

Oct Dees ee 5.97 | 4.88 | 5.37 | 5.07 

UTNE EVR Sensane 6.20 4.42 lijatats} 5.24 

IADY.—JUNE weet re D9) 14.00) | Ses | 5.42 

July—June ....... 6.09 4.66 5.94 5.53 


a ee | ee een 


* Averages computed from weekly quotations compiled from the Northwestern Miller. In each case the cheapest wheat 
flour and the dearest rye flour quotations available for the specified grades were selected. 
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Society for Experimental Biology and Medicine, 1927 

ER 21. “Starch in Flour,” C. L. Alsberg. Cereal Chemistry, November 1927 

ER 22. “The Heat Coagulation of Gluten,” C. L. Alsberg and E. P. Griffing. Cereal Chemistry, Novem- 
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SURVEY OF THE WHEAT SITUATION 
DECEMBER 1927 TO MARCH 1928 


URING the first half of the period under review, world 

wheat markets were quiet and prices fluctuated within 
narrow limits. Visible supplies, especially in Canada, were 
high; changes in the supply situation, aside from increasing 
tightness in the feed grain situation, were of little signifi- 
cance; speculation was not active; buyers of wheat exerted 
little pressure to obtain supplies. International trade fol- 
lowed a normal course throughout the period. Exports from 
Argentina and the Pacific coast of North America were ex- 
ceptionally large, while very little wheat as wheat was ex- 
ported from Atlantic and gulf ports of the United States. 
During February and March unfavorable reports of the 
United States soft red winter-wheat crop of 1928 led to a 
sharp increase in prices and a revival of speculative interest, 
most noteworthy in Chicago. 


In the closing four months of the year international trade 
promises to be of large volume, though not so large as in 
1926-27. A record export movement may occur from Canada, 
where stocks on March 31 where the largest in history; the 
United States will probably export little, especially of repre- 
sentative wheats. Total net exports for the crop year still 
seem likely to approximate 825 bushels. Carryovers in the 
more important positions in their aggregate bid fair to be 
as large as or larger than those of 1926-27. The outlook for 
1928 crops is of course not clear, but on the basis of available 
data on acreage, condition, and abandonment of winter-wheat 
crops, and general statistical probabilities for spring-wheat 
crops, the Northern Hemisphere (ex-Russia) will probably 
harvest less wheat this year than last. The changing outlook 
for new crops bids fair to dominate price movements. In the 
United States milling activity seems likely to run above the 
usual seasonal level. 


STANFORD UNIVERSITY, CALIFORNIA 
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SURVEY OF THE WHEAT SITUATION 


DECEMBER 1927 


The features of the world wheat situation 
of outstanding interest during the second 
third of the international crop year were 
the enormous supplies of wheat accumu- 
lated in commercial visibles, especially in 
Canada, and the upward trend of prices 
after mid-February, as the effects of exten- 
sive deterioration during the winter became 
increasingly apparent in the soft red winter- 
wheat region of the United States. There 
were no extensive revisions of wheat-crop 
estimates during the period. The first offi- 
cial estimate of Russian production, ap- 
pearing in February, was 
60 million bushels lower 
than that of 1926, but ex- 
erted little influence on 
world markets. On the 
whole, the international 
statistical position ap- 
pears to have changed 
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range. European buyers, faced with an 
easy international position and large visible 
supplies, pursued a policy of leisurely but 
not niggardly purchasing. As compared 
with 1926-27, prices of native wheats were 
distinctly lower in several countries of 
western Europe; import wheats in Europe 
were perceptibly lower, but not so much so 
as native wheats; and wheats in exporting 
countries were almost as high as was true 
a year ago. This situation was largely due 
to the abnormally high ocean freight rates 
prevailing during the first half of 1926-27. 

With ocean freight rates 
again at a normal or low 
level, international trade, 
though of large volume, 
was not so heavy as in 
1926-27, when the flow of 
wheat to export was re- 
stricted in the first third 
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year an_ exceptionally 
heavy movement of wheat 
and flour occurred from 


man and Polish rye pro- 
duction estimates were somewhat lowered. 

According to official estimates now stand- 
ing, the world wheat crop of 1927 (exclu- 
sive of China and Asia Minor) appears the 
largest of post-war years, about 70 million 
bushels larger than the crop of 1926; but, 
trends considered, it cannot be regarded as 
much above normal. In distribution be- 
tween importing and exporting countries 
the crop of 1927 was not unusual. Among 
the exporting countries, Canada and Ar- 
gentina harvested the second largest crops 
in history; moreover, the Canadian official 
estimate may be somewhat too low. The 
Australian crop, while not a failure, was 
the smallest in post-war years. The size and 
distribution of crops throughout the world 
suggested a fairly easy international statis- 
tical position for the crop year. 

Until the crop outlook began to exert an 
influence in February, world markets were 
quiet and prices fluctuated within a narrow 
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Argentina and the Pacific 
coast of North America, while very little 
wheat moved from gulf and Atlantic ports 
of the United States after November. 

In the light of accumulated information, 
we regard our December estimate of prob- 
able net exports for the crop year, 825 mil- 
lion bushels, as reasonably in prospect of 
fulfilment, though slightly too low. On the 
basis of seasonal movements of exports in 
past years and official estimates of stocks, 
Canadian net exports in April-July may 
prove the largest in history, unless the car- 
ryover is built up to an extreme height; but 
United States exports (April-June) may 
prove small. The volume of trade from all 
sources promises to be large, but is likely 
to fall below the record figure established 
last year. Carryovers promise to be large 
for the second successive year, especially in 
Canada. 

The winter proved unfavorable for fall- 
sown wheat in the United States east of the 
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Mississippi and in some European coun- 
tries, especially France; in these areas 
abandonment has apparently been excep- 
tionally heavy. On the other hand, the 
areas sown throughout the Northern Hemi- 
sphere in the autumn of 1927 were larger 
than in the autumn of 1926, the greatest 
increases being reported in Russia and the 
United States. The outlook for the crops 
of 1928 is of course not clear. Against heavy 
abandonment and low condition in the 
American soft red winter-wheat belt, not 
altogether satisfactory supplies of moisture 
in parts of the hard red winter-wheat belt, 
and spring condition apparently below avy- 
erage in parts of Europe, are to be set the 
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large acreage sown to winter wheat and the 
fair supplies of subsoil moisture elsewhere, 
including most of the North American 
spring-wheat belt. Principally on account 
of a prospective reduction of the United 
States winter-wheat crop, and the general 
probability that the American and Cana- 
dian spring-wheat crops are unlikely to 
attain the exceptionally high figures of 1927, 
the Northern Hemisphere crop of 1928 
seems likely to fall below that of 1927. But 
even so much cannot be said with assur- 
ance while weather during the growing 
season remains unpredictable. Changing 
prospects for new crops may be expected to 
dominate price movements. 


I. SUPPLY AND DEMAND FOR THE CROP YEAR 


CHANGES IN SUPPLIES 


On the side of supply, the international 
statistical position has been little affected 
either by the appearance of the first official 
estimates of wheat production for a few 
countries, or by revisions of official esti- 
mates for several others. Earlier estimates 
of the Canadian and Australian crops were 
revised downward by 4 and 6 million bush- 
els respectively; estimates for Tunis and 
Germany were revised upward by 3 and 7 
million bushels. The final estimate of the 
Argentine crop, 239.2 million bushels, was 
only about half a million bushels below the 
December estimate. 

Other revisions were not especially note- 
worthy for their bearing on trade and 
prices. The new estimates of production in 
Denmark, Chile, and Uruguay indicated 
crops well above average, with a bumper 
post-war crop of 33 million bushels in 
Chile; but the South African crop is small. 
The first official Russian estimate, appear- 
ing in February, placed the crop as 750 mil- 
lion bushels as compared with 810 million 
in 1926 and 713 million in 1925. On the 
whole the estimate merely served to con- 
firm the impression of observers that 
smaller exports might be expected this year 
than last. The reduction from 1926 was not 
regarded as indicating a shortage of wheat 
for domestic consumption, not only because 
stocks in peasant hands were thought to be 
large, but also because the rye crop was 


placed at 968 million bushels, as against 897 
million in 1926 and 816 million in 1925. 
Table 1 summarizes the latest available 
official data on wheat production in 1927, 
with comparisons for earlier years. As 
seemed likely in December, the world wheat 
crop exclusive of Russia, China, and Asia 
Minor approximates the bumper post-war 
crop of 1923; and it exceeds the crop of 1926 
by about 130 million bushels.t With Russia 
included in the comparison, the crop of 
1927 exceeds that of 1926 by about 70 mil- 
lion bushels, and probably exceeds the crop 
of 1923 by a still larger amount.? Yet, in 
view of the upward trend of wheat produc- 
tion and consumption since the war, it can 
hardly be regarded as much above normal. 
Recent revisions have scarcely affected the 
distribution of crops between importing and 
exporting countries. The Danube countries, 
Russia, and the Southern Hemisphere have 
smaller crops this year than last, while Eu- 
ropean importing countries and North 
America have larger. But on the whole the 
distribution is normal, as in 1926 and 1923. 


* These comparisons are based on official estimates. 
There is reason to believe that official estimates are 
too low for the United States crops of 1925 and 1926, 
the Canadian crops of 1924-27, and the French crop of 
1926. Rough allowances for apparent underestimates 
suggest that the wheat crop of the world (excluding 
Russia, China, and Asia Minor) in 1927 was not so 
much as 130 million bushels larger than the crop of 
1926. 


* Russian official estimates are comparable only for 
the past three years. In 1923, however, the Russian 
crop seems not to have exceeded 500 million bushels. 


SUPPLY AND DEMAND 


The most conspicuous features of produc- 
tion are the large crops of Canada and 
Argentina — for each country the second 
largest of post-war years; and the small 
crop of Australia, which was considerably 
exceeded in each year except 1922, when 
the crop was less than half a million bushels 
larger. 
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In recent months no indications have ap- 
peared to suggest that the world’s wheat 
crop differs noticeably in quality from what 
was earlier apparent or expected. The Aus- 
tralian crop is reported to be of good 
quality. Test weight per bushel of the Ar- 
gentine crop is high, and many sales have 
been made under a guaranty of 64 pounds 


TABLE 1.—WHEAT PRODUCTION IN PRINCIPAL PRODUCING AREAS, PRE-WAR AND Post-WAR* 
(Million bushels) 


Northern Southern 
Year United | Canada| Soviet Lower | Other North India | Japan, |Hemisphere| Argen- Aus- Hemi- World 
States Russia | Danube*| Europe | Africa Chosen | ex-Russia tina tralia sphere |ex-Russia 
ANY ata 833 263 172 775 71 378 41 2,550: 156 146 3850 | 2,900 
LOZ eer 815 301 212 | 1,004 98 250 40 PATA 191 129 376 =| 3,103 
GPE a eso 868 400 224 815 72 367 40) 2,801 196 109 854 =| 3,155 
WAR wonage 797 474 260 989 | 106 372 35 3,051 248 125 427 | 3,478 
O24 era 864 262 T50 204 847 85 361 37 2,673 191 165. 407 | 3,080 
US Pasa ena 676 395 718 296 | 1,096 | 105 331 40, 2,951 191 115 359" | 3,810" 
Ik Aeasane 831 407 810 298 909 90 325 40 Pe IP 221 161 436" | 3,348? 
EAR res ate 872 440. 750 215 988°) 105 334 38 3, 066° 239 109 415° | 3,481°¢ 
Average 

1908-13... .| 690 197 (oot 330 | 1,018 92 352 382 Pet (pas: 147 90 280 | 3,004 
19222652 S08 388 sere 257 931 92 351 38 2,877 209 135 397° | 3,274° 


* Summarized from most recent official data for individual countries (see Appendix Table I), as reported by the U.S. 


Department of Agriculture, supplemented in a few cases by our own rough estimates. 


Totals exclude China, Asia Minor, 


Brazil, and a number of small producers. All estimates are for territory within post-war boundaries. 


¢ Hungary, Bulgaria, Roumania, Jugo-Slavia. 
>Includes our estimate for Peru. 
¢ Includes our estimate for Ireland. 


It is as yet impossible to judge with cer- 
tainty of the accuracy of official estimates 
now standing, yet certain possibilities de- 
serve mention. Observers agree that the 
Australian and Argentine official estimates 
are certainly not too high; indeed, some 
regard the Argentine as too low. Conclu- 
sive checks on the Argentine estimates re- 
main impossible in the absence of direct 
estimates of stocks; the exceptionally heavy 
exportation of January-March may reflect 
merely the fulfilment of sales made in 
October-December rather than a conviction 
among Argentine traders that wheat is 
more plentiful than the official estimate 
suggests. The Canadian crop is perhaps 
larger than 440 million bushels, if data on 
stocks and exports are trustworthy. No 
substantial reasons appear at present for 
questioning the accuracy of crop estimates 
for the United States or the major produc- 
ers of Europe, though the French official 
crop estimate, of which a revision will not 
appear until May or June, is lower than the 
private estimates.’ 


4 Regarded as too low by Soviet officials, whose estimate 
is 908 million bushels. 


per measured bushel. The American crop 
has proved to be somewhat above aver- 
age in weight per bushel and the percentage 
grading No. 2 or better has not been low;* 
but the prevailing high premiums bear evi- 
dence of low protein content.* The pro- 
portion of damp wheat unfit for milling is 
known to be large in northwestern Europe, 
especially England, Belgium, Holland, Ger- 
many, and France; but whether or not the 
proportion is larger than seemed likely 
earlier in the season is not clear. Canadian 
wheat has continued to grade low; of all 
wheat inspected in the western division dur- 
ing September—March, less than 10 per cent 


1See below, pp. 250-51. 
?See WueaT SrupiEs, IV, 108n. 


* According to official estimates published in March, 
the percentages of the winter- and spring-wheat crops 
grading Nos. 1 and 2 have been as follows for the past 


six years: 
Crops Winter Spring Crops Winter Spring 
of wheat wheat of wheat wheat 
3 WP PAs cnr Sika 78.5 1925. a 73.4 65.5 
LO 2D vietelerete 63.6 45.2 LO 2 Games tadare 83.2 64.8 
1924 cies Voow 84.4 192 Theis 73.1 71.0 


*See below, pp. 254-55. 
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has graded No. 1 and No. 2, while the quanti- 
ties grading No. 3, Nos. 4—6, and “no grade” 
have run exceptionally high. The figures 
are shown in Table 2. No. 3 Northern has 
proved more difficult than usual to mill be- 
cause the bran does not separate easily 
from the endosperm; and, with the wide 
spread between the prices of No. 3 and 
No. 4 Northern, some millers have found it 
possible to produce comparable flours more 
cheaply from the lower grade. The official 
April estimate of percentage of the crop not 
merchantable was 6 per cent this year, as 
against 5 per cent in 1926-27, and 3 per cent 
in 1925-26. 

With respect to rye and the feed grains, 
developments during December—March sug- 
gest a somewhat tighter situation in Europe 
and North America than was envisaged 
earlier in the year. Data on European grain 
and potato crops are summarized in Table 3. 
Official estimates of German and Polish 
rye production were reduced by nearly 30 
million bushels in January, and quality in 
several countries of western Europe now 
appears poorer than had been supposed. 


TABLE 2.—PERCENTAGES OF VARIOUS GRADES OF Ca- 
NADIAN Harp RED SPRING WHEAT TO TOTAL 
WuEAT INSPECTED IN THE WESTERN DIVISION, 
SEPTEMBER—MARCH 1923-28* 


1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 
No.1 Northern...| 38-3) 19-6] 23.2] 10.3 1.0 
No. 2 Northern...| 25.2) 18.3) 27.0) 18-5) 8.1 
No.3Northern...| 22.3) 18.5] 13.5 Soll |) Paley) 
Nos. 4, 5, 6 North- 

(Sialgrasert oa aerate 9.38] 28.4 4.2 DO lono 
Heed sete... sere. Beil 1.8 18} MAR NP 
INOISTAC CL ee eee TOU eed Vee 28.2) 94812) 4459 
Total above...... ONO (xt eo ete] moma Eos 
Total inspections.| 100.0 | 100.0 | 100.0 | 100.0 | 100.0 


* Data from Canadian Grain Statistics. 


«Includes also rejected, condemned, and no established 
grade. 

+’ Wheat containing a higher proportion of moisture than 
wheat of numbered grades. Aside from higher moisture 
content, it may be of as good quality as the numbered 
grades, and is always better than feed, rejected, or con- 
demned wheat. 


Estimates of potato production were raised 
by about 95 million bushels; but again the 
quality is reported to be poor. European 
crops of rye, potatoes, barley, and oats still 
appear well above average, though the corn 
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crop is small. By comparison with 1926, 
Europe has larger crops of wheat, rye, and 
potatoes, but smaller crops of corn, barley, 
and oats. Poor quality of rye, marked 
shortage of corn, a smaller crop of oats, and 


TABLE 3.—EuROPEAN (EX-RUSSIAN) GRAIN AND 
Porato Crops, 1920—27* 


(Million bushels) 


Year Wheat Rye | Potatoes| Corn | Barley| Oats 
IGPU oo occ 947 | 5382 3,001 520 | 551 | 1,478 
192 eee IPAS 1) 7hage: 3,078 | 393 | 566 | 1,509 
WP socds L039) 71345808 426 | 602 | 1,542 
WPS pacar 1,249 | 824 3,864 475 | 668 | 1,814 
1924 ete: 1,051 | 651 4,216 591 BY | pe 
BPRS 6 ceow 1,392 |. 938 4,756 627 | 694 | 1,794 
1920 aeeter 1,207 | 746 3,837 663 | 691 | 1,918 
Won ase 1,263 | 796 4,614 485 | 680 | 1,848 

Average 
1909-13...) 1,348 | 976 |—4,1638 pets | edit || Gaal 
1922-26...| 1,188 | 774 4,295 556 | 646 | 1,737 


* Summarized from most recent official data for indi- 
vidual countries, as reported by the U.S. Department of 
Agriculture. Excludes a few minor European producers. 
Pre-war averages are estimates for territory within present 
boundaries, and include 2-year or 4-year averages for a few 
countries. Figures for 1927 partially estimated. 


a larger live-stock population have resulted 
in higher prices both of rye and of feed 
grains this year than last, while wheat 
prices have been lower. This situation may 
well have tended to encourage the use of 
wheat both for food and feed, and hence to 
support wheat prices.? In the United States 
and Canada also rye and the feed grains 
have sold at higher prices relative to wheat 
this year than last. The extent to which 
substitution is practiced in Europe is not 
well understood, and the effect of a shortage 
of rye and feed grains upon the demand 
for wheat is perhaps more easy to overesti- 
mate than to underestimate. 


PROBABLE Net IMportTS 


In the absence of statistics of net imports 
later than February, and because the tak- 


*Millfeed, both in Europe and the United States, 
has also commanded high prices. The situation has 
apparently been fortunate for the Canadian Pool. 
Sales of the immense quantities of low-grade Cana- 
dian wheat have been facilitated by the fact that 
English millers could employ it profitably in spite of 
low yield of flour, since high yield and prices of offals 
proved remunerative. 


*See U. S. Department of Agriculture, Foreign News 
on Wheat, February 23, 1928; Foreign Crops and Mar- 
kets, March 19, 1928, XVI, 360-69. 
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ings of several important European coun- 
tries in the later months of the crop year 
depend upon prospects for an early or late 
harvest of domestic wheat, we consider a 
revision of our December estimates of Eu- 
ropean net imports! premature at this time. 
At best, estimates of net imports are signifi- 
cant not in their relation to net exports 
(since totals cannot be expected to bal- 
ance), but because they provide a rough 
guide to the extent of demand in various 
countries. 

So far as can be judged by available sta- 
tistics of net imports,’ it seems probable 
that complete data for the year will show 
our December estimates too high for the 
British Isles and Italy, and slightly too low 
for the other major importing countries of 
western Europe. In the first half of the year 
at least, it has become increasingly appar- 
ent that poor quality of wheat and the feed 
grain situation in central and western Eu- 
rope have tended to increase human and/or 
animal consumption of wheat; and less ob- 
vious influences, not yet clear, have prob- 
ably had their effect. Nevertheless, again 
for reasons not yet clear, demand for wheat 
has proved weaker than was earlier ex- 
pected in some countries; and on the whole 
the quantitative demand for wheat in Eu- 
rope has shown only imperceptible change. 
Broomhall has made no changes since No- 
vember 29 in his detailed estimates of ship- 
ments to European countries, though on 
January 10 he increased his estimate of 
total shipments to Europe by 12 million 
bushels, and decreased his estimate of ship- 
ments to ex-Europe by a similar amount. 
Between November 21 and April 18, the 
United States Department of Agriculture 
estimates of net imports of European coun- 
tries (July-June) were increased but 
slightly, from a range of 600-685 million to 
a range of 608-683 million. 


PrRoBABLE Net Exports 


In the light of accumulated data on crops, 
trade, and stocks, revisions of our Decem- 
ber estimates of probable net exports for 
the crop year may be undertaken. These 
are shown in Table 4, in comparison with 


1See Wueat Srupies, IV, 124 f. 
*See Appendix Table II, and below, pp. 244-45. 
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estimates of Broomhall and of the United 
States Department of Agriculture. Com- 
parisons are somewhat misleading in that 
Broomhall’s estimates are apparently for 
overseas shipments, which are always 
lower than net exports, while the Depart- 
ment of Agriculture estimates apply to a 
crop year July—June. 


TABLE 4.—FORECASTS OF PROBABLE NET EXPORTS BY 
ExporTING COUNTRIES IN 1927—28* 


(Million bushels) 


Broomhall U.S.D.A. F.R.1. 
Exporting area Dec. Nov. Apr. Dec. | Apr. 

20 21 18 20 20 
United States. . 216 220-245 | 210-230 | 225 | 205 
(Gantadarerra er PAP) 300-830 | 310-3840 | 317 | 343 
Argentina..... 160: 120-170 | 140-170 | 151 | 156 
ANUISURATIAN: os oc 60 55- 80| 55- 80| 74) 66 
IRE. ooo ook 8 5- 30 (Pals |) 2D |) Le 
Danube basin’. 36 222 4 2224S 30) oo 
INNO DELS ono oo 6 12 By UO) or 118) 8} 10 
Opherstresere ae 8? Saal OS immeomel Ox \meners 5? 
ETO alleen 772 730-922 | 755-905 | 825 | 829 


* For crop year August—July, except U.S.D.A. estimates 
and F.R.I. estimates of United States exports, which are for 
the year July—June. Broomhall’s figures are for probable 
shipments. Dots (....) indicate items for which no esti- 
mate was made. 


“Roumania, Bulgaria, Hungary, and Jugo-Slavia. 
>North Africa and Chile. 

¢ Algeria and Chile. 

“North Africa, Chile, and Uruguay. 


Our December estimates now appear 
too high for the United States, Russia, and 
Australia; and too low for Canada, Argen- 
tina, the Danube countries, and India. It 
further seems probable that net exports 
from other countries—Chile, Uruguay, and 
North Africa—will reach at least 5 million 
bushels. Increases and decreases in their 
aggregates are of about the same size; and 
total net exports of 829 million bushels seem 
likely to exceed our December estimate by 
only 4 million. The volume of trade for the 
crop year 1927-28 still bids fair to be ex- 
ceeded only by that of 1926-27, some 848 
million bushels; but there is now little 
reason to suppose that last year’s figure will 
be equaled or surpassed. Precise forecasts 
are of course not yet feasible; our present 
revisions for each country and the total 
must be regarded as approximations to the 
middle of a range, though the range is nar- 
rower than was true in December. 


@ 
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Russian net exports for the crop year now 
promise to fall below our December esti- 
mate of 20 million bushels. During August— 
March Broomhall recorded shipments of 
4.8 million, with no movement in March. 
Shipments through the Bosporus, August— 
February, were 5.1 million; official net ex- 
ports, August-November, were 5.2 million.’ 
In spite of larger collections of grain during 
January—March than were obtained earlier 
in the year, it seems unlikely that exports 
in April—July will prove heavy enough to 
bring total net exports for the year above 
10 million bushels; and a smaller figure is 
more probable than a larger one. 

Our December estimate of net exports 
from the Danube countries — Hungary, 
Jugo-Slavia, Roumania, and Bulgaria—was 
30 million bushels; but a slightly larger 
total now seems probable. Hungarian net 
exports in August-February, Roumanian in 
August-January, and Jugo-Slavian in Au- 
gust-December, were 23.2 million bushels. 
Confirmatory data are lacking, but a few 
million bushels must have been exported 
from Bulgaria in view of the record of re- 
cent years and the fact that the crop of 1927 
was the largest since the war. Some exporta- 
tion usually occurs from Hungary and Rou- 
mania in March—July, and no reason ap- 
pears for supposing that there will be none 
this year, though Roumanian and Jugo- 
Slavian exports will presumably prove 
small. It has recently been reported that a 
greater relaxation of import prohibition in 
Poland than has prevailed in earlier months 
must occur in the spring;? under existing 
commercial treaties, this would tend to 
widen the market for Hungarian wheat. In 
view of these developments, we raise our 
estimate of net exports from Danube coun- 
tries in 1927-28 to 35 million bushels. 

The prospects for Indian net exports are 
not clear. Broomhall has recorded ship- 
ments from India in August—March of 3.6 


1See Foreign Crops and Markets, March 26, 1928, 
XVI, 413. 


2Corn Trade News, March 27, 1928. 


3A net import of slightly over half a million bush- 
els was reported in February. 

*These are the post-war years with crops most 
nearly comparable in size to that of 1927. See Appen- 
dix Table I. The April—July exports in 1923 and 1926 
were, moreover, abnormally small; in 1923 because 
the two preceding crops had been small, in 1926 be- 
cause the export movement in January and February 
had been abnormally heavy, size of crop considered. 
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million bushels, and shipments to India of 
1.5 million. Exports, gross for all months 
but October, were officially reported at 4.5 
million bushels in August-January.’ If the 
crop now being harvested proves as large 
as present indications suggest, exports of 
more than 5 million bushels may reasonably 
be expected in May-July, especially in view 
of considerable activity in chartering re- 
ported in Karachi. We are tentatively dis- 
posed to raise our December estimate from 
8 to 10 million bushels. 

In view of official estimates of large crops 
in Chile and Uruguay, it now seems possible 
that about 5 million bushels—rather more 
than less—may be exported net during the 
year from these countries and North Africa. 
Crop statistics available in December did 
not justify an estimate at that time. 

Considerable variations in the seasonal 
movement of Australian net exports in re- 
cent years of small crops like that of 1927, 
and the absence of direct estimates of car- 
ryovers, combine to render difficult any 
reliable estimate of probable net exports 
during April—July this year. In four of the 
past six years when crops have ranged from 
110 to 129 million bushels, net exports dur- 
ing April-July have averaged 25 million. 
The crop estimate for 1927 has been revised 
downward from 115 to 109 million bushels; 
consequently there is a reduction in the 
quantity of wheat available for export. No 
good reason appears for supposing that 
stocks on August 1 will be abnormally large 
or small; favorable seeding conditions, low 
freight rates, and the recent advance in im- 
port prices, favor exportation rather than 
accumulation of stocks. We therefore an- 
ticipate a larger export in April—July 1928 
than occurred in the last third of 1922-23 or 
1925-26* (18 and 22.7 million bushels respec- 
tively), and tentatively place the figure at 
25 million. On this calculation, since ex- 
ports during August—March were about 40 
million bushels, exports for the crop year 
would reach 65 million bushels, or 9 million 
below our December estimate. 

For Argentina also variations in the 
April—July export movement have been 
rather large in recent years, and no direct 
estimates of stocks are made. Net exports 
of about 113 million bushels were made in 
August-March from a crop and carryover 
of about 300 million. Our estimates for seed, 
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food, and feed, which seem reasonably ac- 
curate, total 85 million bushels; hence it 
appears probable that about 102 million 
bushels were available on April 1 for export 
during April—July and carryover on Au- 
gust 1. So far as can be ascertained, year- 
end stocks in Argentina vary but little, and 
approximate 60 million bushels. If stocks 
reach this figure, it seems probable that 
only about 42 million bushels will be ex- 
ported in April—July. The quantity is small 
by comparison with net exports for these 
months of 1924 and 1927, which were 76 and 
66 million bushels respectively; but it ap- 
pears not unreasonable in view of the 
extraordinarily heavy exports in January— 
March. The principal uncertainties lie in 
possible errors in estimates of crop and 
carryovers, which cannot at present be an- 
ticipated; but understatements seem more 
probable than overstatements, and exports 
will presumably exceed rather than fall 
below our figures. 

In the United States the situation is some- 
what more clear, partly because data are 
available for 9 months of a July—June crop 
year. In the past six years April—June net 
exports have varied between 21 and 40 mil- 
lion bushels. The years of smallest exports 
were 1924, when prices were very low in 
March-April, and 1926, when little repre- 
sentative wheat was available for export 
throughout the year. With prices advanc- 
ing at least to April 24 more rapidly in the 
United States than in import markets on 
account of unfavorable crop prospects, an 
active milling demand induced by the ne- 
cessity of a high seasonal output, and little 
or no red winter or hard spring wheat 
available for export, April-June exports 
equal to those of 1927 (40 million bushels) 
seem improbable. On the other hand, fair 
quantities of Pacific and durum wheats and 
flour are apparently available; stocks (not 
held by city mills) on March 1 were larger 
by 60 million bushels than in 1926; and 
prices are presumably more conducive to 
movement from farms than was the case in 
1924. In these two years April—June net ex- 
ports were 27 and 21 million bushels re- 
spectively; exports as small as these seem 
improbable. During January-March, net 
exports of wheat as wheat were only 6.8 
million bushels. In our judgment April— 
June net exports this year will not exceed 
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35 million bushels, and may prove smaller. 
This figure implies net exports for the year 
of 205 million bushels, 20 million below our 
December estimate. Unless the harvest is 
early in the United States or late in Europe, 
net exports for the year August—July will 
probably differ little from those of July— 
June. 

Net exports from Canada for 1927-28 
promise to exceed our earlier estimate of 
317 million bushels by 26 million bushels. 
As of March 31, stocks in all positions in 
Canada were estimated as 220 million 
bushels. By subtracting from total March 
31 stocks the quantity of wheat required for 
seed, and one-third of the annual require- 
ment for food (items which may be esti- 
mated within a small margin of error), one 
can reach a fairly accurate estimate of the 
amount of wheat available for export dur- 
ing April—July and carryover on July 31, 
though, on the basis of past experience, the 
amount so calculated is likely to prove too 
low. The calculation is as follows for the 
past six years, in million bushels :? 


Available 
Seed for Actual 
Crop year Stocks and export export | Discrepancy2 

August-—July | March 31 | food and and 

carryover! carryover 
WPI ooo) TAC 54 86 95 Sey 
VS! oo) AY 53 149 144 ar 
MAES anol) PAL 53 68 80 =y 
1O25e2 Oi val LOL 54 107 119 7) 
92652 Teen eG 53 123 131 =A0 
ISPS aco Pall 56 164 nee os 


2Amount by which estimated supplies available on 
March 31 for export and carryover proved too high (+) or ~ 
too low (—). 


On this calculation, about 164 million bush- 
els were available for export and carry- 
over, probably somewhat more. 


*See Appendix Table VIII. 


*Data on March 81 stocks shown in Appendix 
Table VIII; on seed, food, and carryovers in Appendix 
Table XII and Wuear Srupies, IV, 61. The stocks 
reported on March 31 apparently ought to include 
wheat which is used for other purposes than seed, 
human food, export, and carryover in April—July— 
that is, wheat lost in cleaning and merchantable wheat 
fed on farms, and perhaps also unmerchantable wheat. 
But these items are difficult to estimate; and any al- 
lowance for such disposition increases considerably 
the amount by which supplies available for export 
and carryover calculated on March 31 stocks have 
proved too low (except in 1923-24). 
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Precisely how much of this quantity will 
be exported, how much carried over, of 
course cannot be said. Presumably the Pool 
has not at present an incentive to increase 
the carryover above that of August 1, 1927, 
which reached the record figure of 48 mil- 
lion bushels and was accumulated largely 
because crop prospects were unfavorable. 
Nevertheless some increase is probable, 
partly because carryovers in Canada would 
tend to increase (size of crops remaining 
constant) with growth of storage space and 
population; partly because the Pool policy 
of equalizing the flow of wheat throughout 
the year implies larger carryovers on 
July 31. Furthermore, lake navigation is 
opening later than usual. The carryover at 
the end of 1927-28 may perhaps approxi- 
mate 55 million bushels; if so, exports of 
over 115 million bushels may be made in 
April-July—the largest quantity ever ex- 
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ported from Canada in these months. This 
calculation implies that the official crop es- 
timate is too low. 

As appears from Table 4 (p. 239), the 
principal differences between our revised 
estimates and the latest available data of 
Broomhall and the United States Depart- 
ment of Agriculture are our lower figure 
for the United States and higher figure for 
Canada. Our estimate of probable net ex- 
ports exceeds Broomhall’s standing esti- 
mate of probable shipments by nearly 50 
million bushels—a large discrepancy, even 
though shipments as recorded by Broom- 
hall are never so large as officially reported 
net exports. In our judgment Broomhall’s 
figure for shipments will prove too low, but 
not, of course, by so large an amount as the 
quantity indicated by the difference be- 
tween standing estimates of shipments and 
of net exports. 


Il. INTERNATIONAL TRADE, DECEMBER-MARCH 


Developments in international trade dur- 
ing the past four months have been such 
as to strengthen our belief that trade for the 
crop year 1927-28 will prove less heavy 
than in 1926-27. Under a more normal level 
of ocean freight rates than prevailed last 
year, the August-November movement 
proved larger than in 1926-27, the Decem- 
ber—March movement smaller. A record 
proportion of the total trade for the season 
was shipped from North America and Ar- 
gentina. Australian shipments were rela- 
tively small because of the small crop, and 
Russian exports were almost negligible. 
Noteworthy features of the period were 
the heavy exportation from the Pacific 
coast of North America, and the practical 
cessation of exports of wheat as wheat from 
Atlantic and gulf ports of the United States 
during the months of January—March. 
Among the importing countries, Italy and 
France imported much less wheat this year 
than last, while the countries of central 
Europe, and Brazil, and the Orient im- 
ported considerably more. 


VOLUME AND CouRSE OF TRADE 


The volume of international trade in 
wheat and flour, as measured by Broom- 


1See below, pp. 250-51. 


hall’s shipments data summarized in Table5, 
reached 273 million bushels in December— 
March. Higher figures were recorded only 
in 1926-27, when the record total of 299 


TABLE 5.—INTERNATIONAL WHEAT AND FLOUR SHIP- 
MENTS (BROOMHALL) BY DESTINATIONS* 
(Million bushels) 


December-—March (17 weeks)| August-March (34 weeks) 
Year To To ex- To TO ex- 
Total | Europe| Europe| Total | Europe | Europe 
1920-21. .) 181.4 | 164.9 | 16.5 | 355.6 | 326.9 | 28.7 
1921-22. .| 223.6 | 180.8 | 42.8 | 441.0 | 365.4} 75.6 
UPS a) OMA! | IT) | Ploy | eee | Bisse |) Bias 
1923-24. .| 270.1 | 203.0 | 67.1 | 492.0 | 380.5 | 111.5 
ISS all PAP AOUY || EMicIE |) OADM ayeefat® || AYDkS |] Biko5s 
1925-26...) 284-7" | L756." 59.0) |) 442.2") 349-371 9959 
1926227 se 2oo aloe one 46 mleoo lon 44onn| 82.8 
1927-28. «| 272-7) || 222-9), 49.8) |) 524.6. | 443.8) © 8088 
Average 
1909=14: 2) 189597) 16159) 28.041 406-5 9353.08) bao 
1922-27. «| 26023 eclo On| 46ed 487.6 P40>co use 


* Data from Broomhall’s Corn Trade News. 


million bushels was shipped; but in 1923-24 
and 1924-25 shipments were of practically 
the same size. This year’s shipments are 
low by contrast with those of 1926-27 prin- 
cipally because exceptionally heavy ship- 
ments were necessitated in December— 
March last year in order to make up defi- 
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cient shipments in August-November, when 
high ocean freight rates curtailed the ex- 
port movement. Shipments during August-— 
March have totaled 525 million bushels, 
only 7.2 million less than in 1926-27 and 
larger than in any other post-war year ex- 
cept 1924-25. Thus far in the crop year 
1927-28 international trade has been of the 
volume that might have been expected in 
view of the size and distribution of wheat 
crops. Broomhall’s shipments data under- 
state net exports, especially from the Dan- 
ube countries. But the understatement is 
presumably less important this year than 
last, since less wheat appears to have 
moved from Russia by rail and river. 
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seasonal decline occurred in December 
with the closing of navigation on the Great 
Lakes. The subsequent recovery in Jan- 
uary, as the new Argentine and Australian 
crops began to be shipped, was timed about 
as usual. It occurred later than last year, 
when as a result of a shortage of wheat in 
near positions in Europe, coupled with 
sharply declining freight rates, importers 
purchased abnormally large quantities of 
North American wheat; and hence North 
American shipments in late December and 
early January were large. An early harvest 
of Australian and Argentine crops also con- 
tributed to the earlier mid-winter increase 
of trade in 1926-27. 


CuaArT 1.—INTERNATIONAL SHIPMENTS OF WHEAT AND FLouR, WEEKLY FROM AuGUST 1922* 
(Million bushels: 3-week moving average) 


20, ———_— 20 
1922-23 

ist - 18 
16 16 
14 14 
12 12 
10 Le = 1 10 
5 To Europe 5 
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* Broomhall’s data, from the Corn Trade News. 


The course of trade (shown in Chart 1 
with comparisons for the past five years) 
has shown no striking features. The normal 
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Shipments showed their normal decline 
in February, somewhat more marked than 
usual. In late February and March the move- 
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ment had become much smaller than that 
of last year. This was to be expected from 
the manner in which abnormally high ocean 
freight rates in September—November 1926 
restricted exports in the first half of the 
crop year 1926-27 and gave rise to excep- 
tionally heavy exports in the second half. 
This year ocean freight rates have remained 
at or below normal levels; exports were not 
restricted in the first half of the year, and 
were naturally smaller in the first part of 
the second half. Observers who forecast 
total shipments for the current crop year 
chiefly by reference to comparisons of ship- 
ments only in the present and preceding 
year have been misled by the abnormal 
movement of 1926-27. Not until the week 
ending March 3, 1928, did Broomhall’s 
cumulative total of shipments for 1927-28 
fall below that of 1926-27, the year in which 
trade was of record volume. 


DISTRIBUTION OF IMPORTS 


During December—March, as appears 
from Table 5 (p. 242), Broomhall recorded 
shipments of 223 million bushels of wheat 
and flour as wheat to European destina- 
tions, the largest quantity in any post-war 
year except 1924-25 and 1926-27. August— 
March shipments were also larger in these 
two years, as might be expected in view of 
smaller wheat crops in Europe. In further 
detail, the distribution by destinations of 
December—March and August—March ship- 
ments to Europe in 1926-27 and 1927-28 
was as follows, in million bushels: 


December-March August—March 
(17 weeks) (84 weeks) 

Destination — 

1926-27 1927-28 1926-27 1927-28 
Orderseen cia. 65.5 60.6 90.4 Oe 
United King- 

OWT, codons iyfoll 49.6 ilies} 109.7 
Krancei so. . 19.0 ree 31.6 165: 
Belgium..... 17.4 18.3 34.4 43.0 
Hollandesres Paibo dl Dail 44.3 Dono 
Central Eu- 

VOPC% wae: Dee Px oll 49.4 56.6 
Mtalivianeer eis. 36.1 24.6 by: I) 44.9 
Greece and 

Turkey.... 6.3 4.8 11.6 9.8 
Scandinavia. 6.2 6.6 13.0 13.8 
Otherse eee 1-9 6 DAs Lez 


“Germany, Poland, Czecho-Slovakia, Austria, etc. 
> Spain and colonies, Portugal. 
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Certain contrasts, somewhat obscured be- 
cause the precise destinations of “orders” 
shipments are not known, are of interest. 
Somewhat less wheat has been exported to 
the United Kingdom this year than last; net 
import data confirm the shipments data, 
and show 124 million bushels imported in 
August-February as against 128 million in 
the same months of 1926-27.1 Shipments to 
France and Italy, especially France, have 
run appreciably smaller this year than last. 
Net import data confirm the apparent re-. 
duction in Italian shipments; August— 
February net imports totaled 35.4 million 
bushels in 1927-28, and 41.4 million in 
1926-27. With the crop of 1927 officially 
estimated as 25 million bushels smaller 
than that of 1926, smaller imports this year 
than last are difficult to explain. A larger 
carryover into the crop year, better quality, 
and heavy marketings in the first half of 
the year presumably curtailed imports; but 
it remains to be seen if total net imports 
for the year will exceed those of 1926-27. 
Italian imports tend to become heavier in 
the second half of the year. 

Net imports of France during August-— 
February were reported larger this year 
than last, 35 million bushels as against 27 
million—a picture quite the reverse of that 
given by Broomhall’s data. But the ship- 
ments data reflect the actual movement of 
wheat to France more accurately. The reg- 
ulations governing partial refund of duty 
in effect during portions of 1926-27 per- 
mitted importers to delay the reporting of 
imports until wheat had passed into con- 
sumption; this resulted in net import figures 
too low throughout most of 1926-27, too 
high during late 1926-27 and early 1927-28. 
French trade reports are unanimous in de- 
scribing the volume of import trade actually 
transpiring as far smaller this year than 
last, though how much smaller cannot be 
suggested. 

The countries of central and northern 
Europe, on the other hand, have thus far 
imported more wheat in 1927-28 than in 
1926-27—not because crops or carryovers 
were smaller, but because quality was 
poorer, and perhaps also because high 
prices for rye and feed grains have tended 


"See Appendix Table II for net imports of European 
countries by months. 
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to encourage consumption of wheat. Total 
net imports into Germany, the Scandina- 
vian countries, Belgium, Holland, Switzer- 
land, and Czecho-Slovakia were 138 million 
bushels in August-February 1927-28 as 
against 116 million during the same months 
of 1926-27. So far as can be judged by in- 
complete data, increased imports into these 
countries have not sufficed to offset de- 
creases in others; hence for the first two- 
thirds of the crop year, net exports as well 
as Broomhall’s shipments to European des- 
tinations have presumably been smaller 
this year than last. 

Shipments to ex-European destinations, 
49.8 million bushels during December— 
March, were slightly larger than last year’s, 
but 9 million bushels below the shipments 
for these months of 1925-26, and 17 million 
below the record post-war shipments of 
1923-24. As appears from the following 
figures, which show in million bushels ship- 
ments to the more important importers in 
December—March and August—March 1927- 
28 and 1926-27, larger shipments were made 
to Brazil and the Orient, smaller to Egypt, 
the East and West Indies and Central 
America, and Africa. 


December-March August-March 
(17 weeks) (84 weeks) 
Destination 

1926-27 1927-28 1926-27 1927-28 
iBeVAUl see ag Goo os 6.6 Cini 14. 18.0 
SVU een sste Bad: Deo) 6. 5.4 
Orientiw. ee 9.2 14.6 Ball PAL AM 
ENGL CAGe oe here cts ar 2.6 BPs 4.3 3.0 
Central America’.| 23.3 19.3 Boe 30.4 
Othersian ee aa. il 2 levi lz) Hi 


«China and Japan. 

> North and South Africa. 

¢ Includes West Indies, Venezuela, Dutch East Indies, etc. 
4 Includes Chile, India, Syria, Peru, and New Zealand. 


For the August—March period, total ship- 
ments have run slightly smaller this year 
than last, but not so much smaller as 
seemed probable earlier in the year, when 
shipments to the Orient, in view of a good 
wheat crop in Manchuria and large rice 
crops, promised to fall below those of 
1926-27. Apparently Japanese importers 
have found c.if. prices attractive enough to 
justify some accumulation of wheat stocks, 
though scanty information renders uncer- 
tain any explanation of developments in the 
Far East. 


SOURCES OF EXPORTS 


In accord with the good crops harvested 
in the United States, Canada, and Argen- 
tina, and the small crop of Australia, the 
first three countries provided an excep- 
tionally large proportion—85 per cent— 
of the world’s shipments during December— 
March. Only in 1922-23, when the Aus- 
tralian crop was as small as in 1927-28, 
and exports from the Danube basin were 
even smaller, was the proportion furnished 
by the two Americas equally high. The 
data (Broomhall’s shipments, with official 
data for net exports from Canada and the 
United States) appear in Table 6 (p. 246). 

The remaining 15 per cent was provided 
chiefly by Australia, from which 27.4 mil- 
lion bushels, 10 per cent of the total, were 
exported—the smallest quantity since 1922- 
23. India, as usual when the crop is not 
large, shipped only negligible quantities, 
and imported a little wheat from Australia. 
According to Broomhall’s data, Russia ex- 
ported less than a million bushels in De- 
cember—March as compared with 4.8 million 
in the same period of 1925-26 and 20.4 mil- 
lion in 1926—-27.1 The causes have appar- 
ently been a lack of credit facilities, and a 
breakdown of the collecting campaign due 
largely to the unwillingness of peasants to 
part with wheat while prices of manufac- 
tured articles remained disproportionately 
high, rather than a notably deficient crop or 
low stocks on farms. Shipments from the 
Danube countries of 10 million bushels 
were but slightly smaller than those of 
1926-27, despite smaller crops in Roumania 
and Jugo-Slavia and the absence of any 
exceptional tendency of importers to seek 
wheat near at hand to escape high freight 
rates. The good quality of wheat in the 
Balkans this year has apparently stimu- 
lated exportation, particularly of flour. 
Roumanian exports may have been stimu- 
lated by a reduction of the export tax, ef- 
fective October 20, 1927, from about 11 to 6 
cents per bushel on wheat; the tax on flour 
was also reduced, and now stands at about 
17 cents per barrel. 

Shipments from Argentina of 82.3 million 
bushels were of record size for the second 


1In these earlier years, some wheat not accounted 
for by Broomhall was exported overland; but thus far 
this year the facts, much less the quantities, are not 
known. 
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third of the crop year. The previous record 
was made in 1924-25, when 66.2 million 
bushels were shipped from a crop nearly 30 
million bushels smaller, under the influence 
of exceptionally high prices. In 1923-24, 
when the Argentine crop of 248 million 
bushels was some 9 million larger than the 
crop of 1927 (as now estimated), low prices 
and relatively high ocean freight rates 
served to restrict December—March ship- 
ments to 55.9 million bushels. This year the 
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wheat is never exported in volume during 
the winter on account of closed navigation 
on the Great Lakes, and since the spread 
between Chicago and Liverpool futures was 
almost as far below a shipping difference 
this year as last, the comparatively small 
volume of wheat exports from non-Pacific 
ports this year is to be explained by the 
higher cash prices of hard red winter and 
soft red winter wheat. Last year during 
December—March the average cash prices 


TABLE 6.—INTERNATIONAL SHIPMENTS AND NET Exports OF WHEAT AND FLOUR FROM PRINCIPAL EXPORT 
AREAS, DECEMBER—MARCH 1920—28* 
(Million bushels) 


International shipments (Broomhall) 


Net exports from 


Dec.-Mar. North 
Total America | Argentina 
OZ Arete erarecve sie sis 181.4 128.3 16.3 
2122 ese eraye arse Nae ates 223.6 119°5 50.9 
LODZ omer cat te tyetrersae hee 225.9 139.8 53.0 
ID Pare tadoccROnameae BOC 270.1 159.6 55.9 
lee BPAY Aeonaras drat O OD GOO 272.0 117.0 66.2 
NO QO E20 usictsitictov ornate ovate ierexseas 234.7 128.8 33-1 
BPO citacbie CeO 299.1 159.3 61.0 
IVA OAT. 6 varie acura OCIA Biz 149.3 82.4 


Russia, United 
Australia Danube India Other@ States Canada 
28.2 0.3 8.3 0.0 76.0 tool 
44.6 1.4 0.0 ee, 47.3 65.8 
24.8 1.5 6.6 0.2 49.0 84.3 
33.3 15.4 0.6 5.3 34.6 LATO 
60.3 11.4 15.1 2.0 63.4 61.9 
41.3 7.6 0.0 23.9? 21.8 116.4 
49.3 19.0 0.3 10.2 42.3 100.6 
27.4 iol 0.0 11.9 32.1 1 jor” 


* Shipments are for 17 weeks, from Broomhall’s Corn Trade News. Net exports are official data. 


“In several years apparently includes some shipments 
from Russia and the Danube basin. In another table Broom- 
hall gives the following distribution, in million bushels, for 
1926-27, Russia 20.4, Danube 10.4, North Africa and Chile 


combination of a large crop harvested under 
favorable weather conditions, low ocean 
freight rates, and acceptable prices has 
caused the largest mid-winter movement in 
history. Because of its relatively good 
quality as compared with Canadian, Argen- 
tine wheat has been more favored by im- 
porters than usual, and forward sales of 
exceptionally large volume are said to have 
been made in October-December. 

Net exports from the United States in 
December—March totaled only 32 million 
bushels as compared with 42 million in 
1926-27. The quantity seems small in view 
of the higher visible supplies and the larger 
crop this year.‘ Export business in wheat as 
wheat was practically negligible from the 
Atlantic and gulf ports of the United States; 
only 1 million bushels were exported as 
against 17 million last year. Since spring 


* The crop of 1926, however, may perhaps have been 
underestimated. 


?See also Charts 3 and 5, pp. 252, 255. 


0.4; for 1927-28, Russia 0.8, Danube 10.0, North Africa and 
Chile 2.0. 
>Includes shipments from Hungary and Germany. 


of No. 2 Red Winter at St. Louis was $1.25 
and of No. 2 Hard Winter at Kansas City, 
$1.36; and parcels prices in the United King- 
dom averaged $1.61. This year, with United 
Kingdom prices averaging only $1.48, No. 2 
Red sold for $1.53 and No. 2 Hard for $1.34.? 
Flour, however, was exported in about equal 
volume in both years. Exports from the 
Pacific coast in December—March, as the 
following official data in thousand bushels 
show, were exceptionally large as a result 
of the good crop harvested there, though 
not so large as in 1923-24, when the crop 
was still larger: 


1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 

IWihe a tern 11,276| 2,942 | 6,189 | 6,786} 10,388 
Flour as wheat .| 13,649 | 3,765 | 3,487 | 3,924] 5,852 
AWOL, 6 ads oe 24,925 | 6,707 | 9,626 | 10,710) 16,240 


Canadian net exports of 113.2 million 
bushels were of only slightly smaller vol- 


MARKETING AND STOCKS 


ume than in 1923-24 and 1925-26, but 12.6 
million bushels larger than in 1926-27. A 
somewhat heavier movement both for De- 
cember—March and for the season as a 
whole might have been expected in view of 
the second largest crop in history and a 
carryover of record size; but the late and 
wet harvest curtailed exports noticeably in 
October, and to a lesser extent in November 
and December as well. Heavy exports in 
January—March—some 12 million bushels 
larger than the previous high record for 
post-war years established in 1925—-26— 
failed to bring the export movement for the 
season up to the level suggested by the crop 
and carryover data. The record exporta- 
tion of January—March, after the closing of 
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lake navigation, was made possible chiefly 
by the huge crop in Alberta, which made 
wheat (preferred by European importers 
over wheat from Saskatchewan and Mani- 
toba because of its better quality) readily 
available for shipment from Vancouver and 
Prince Rupert. These ports have shipped 
63.0 million bushels of wheat (including 
flour) in August—March, some 4.3 million 
more than was shipped in twelve months in 
1923-24 and 1925-26, the years in which Pa- 
cific coast shipments previously had been 
the largest. No conclusive evidence appears 
to demonstrate that the Pool has deliber- 
ately restricted the export movement by 
restricting sales, thus building up stocks to 
the high level of the last four months. 


Ill. MARKETING AND STOCKS 


Except in several countries of western 
Europe, where wheat prices have been dis- 
appointingly low to producers, wheat has 
apparently moved with normal rapidity 
from farms to central markets. In Canada, 
where the early movement was delayed by 
a late and wet harvest, marketings became 
exceptionally heavy in December—March. 
The crop year began with exceptionally 
high stocks in most positions throughout 
the world, and this situation has continued. 
Visible supplies, so far as they are recorded, 
attained the highest level in history through- 
out December—March; stocks afloat of only 
fair size were more than counterbalanced 
by the exceptionally high figures for the 
United States and Canada. The large visible 
supplies of wheat led European millers and 
bakers, and flour buyers in the United 
States, to restrict their purchases in the 
hope of lower prices, until unfavorable 
crop prospects altered expectations of price 
declines. Official estimates of Canadian 
stocks as of March 31 suggest an official 
underestimate of the Canadian crop. Ab- 
normally low flour stocks in the United 
States and a relatively low level of milling 
output during the first two-thirds of the 
year point to exceptional milling activity 
in the last third. 


EuROPEAN MARKETING AND STOCKS 


The movement of wheat from farm to 
market in 1927-28 appears to have been 


slow in several European countries, princi- 
pally because farmers have not been satis- 
fied with current low prices. As a result, 
country stocks remained somewhat higher 
than usual, at least where crops were of 
good size. The situation differs from coun- 
try to country, however; and at best the 
available statistical information is scanty. 

In England, despite a crop larger than 
those of the three preceding years, smaller 
quantities have been marketed. Wheat of 
poor quality, which constitutes a large pro- 
portion of the crop, has not been sought by 
millers; and prices have been low. From 
August 1 to the end of March farmers’ de- 
liveries of wheat were as follows for the 
past four years, in thousand bushels:? 


1924-25... .15,162 1926-27... .18,320 
1925-26... .20,121 1927-28... .14,262 


The movement, however, was more rapid in 
December—March than in August-November 
—8,255 thousand bushels as against 6,007 
thousand, or 37 per cent larger. Last year, 
when millers sought wheat near at hand in 
order to avoid high costs of transportation 
from overseas sources, December—March 
deliveries were only 9 per cent larger than 
in August-November. As of January 1, 
1928, farm stocks in England and Wales 
were estimated (unofficially) as 26.8 mil- 
lion bushels as against 20.9 million last 
year. Slightly smaller marketing in Jan- 


1Data from the Corn Trade News. 
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uary—March this year than last imply larger 
farm stocks at the end of March. 

In Germany, as in England, the wheat 
crop of 1927 was of poor quality and 
brought low prices, and marketing was 
slow. Percentages of the winter-wheat 
crop remaining in farmers’ hands and des- 
tined for sale were estimated as follows for 
1926-27 and 1927-28: 


Nov. 15 Jan. 15 Feb. 15 
GPA OP 555 co Sits 24.5 16.9 
OPER soa nen 45.6 38.3 30.6 


The percentages for February 15, applied 
to the official crop estimates, imply salable 
farm stocks in mid-February of some 16 
million bushels in 1927, and 37 million in 
1928. 

The collecting campaign in Russia was 
relatively unsuccessful until about the 
middle of January; only 126 million bushels 
of wheat were collected in July—January 
this year as against 168 million in 1926-27. 
Various explanations have been advanced, 
the most significant being the smaller crop; 
the low prices of wheat and other cereals as 
compared with animal products, oil seeds, 
and manufactured products; a general dis- 
position among peasants to build up stocks; 
a reduction in agricultural taxes, which are 
payable in money; and ineffective working 
of the collecting agencies.? But for reasons 
not yet clear collections became very large 


1 Unofficial data collected by the Preisberichtstelle 
beim Deutschen Landwirtschaftrat. 


*For a more detailed discussion, see Foreign Crops 
and Markets, March 26, 1928, XVI, 399-401. 


*In Hungary, indeed, the visible supply of wheat 
and flour has been estimated as 1,972 thousand bushels 
on January 7, 1928, as compared with the larger figure 
of 2,032 thousand on January 31, 1927.—Pesti Naplo, 
January 18, 1928. The same source, on March 14, 1928, 
stated that farmers had little wheat in reserve. 


*An illustration of the heavy accumulation of 
spring wheat this year in the visible supply is pro- 
vided by the following figures which show in thousand 
bushels as of the end of March for the past six years, 
wheat visible at Duluth and Minneapolis as compared 
with the total Chicago Board of Trade visible: 


Total 
Duluth and | United 
Minneapolis} States 


Total 
Duluth and| United 
Minneapolis| States 


Year Year 


15,852 
19,771 
41,624 


33,674 
48,653 
67,364 


45,785 || 1926...... 
59,549 || 1927...... 
60,007 |] 1928...... 


25,669 


° See Appendix Table V. 
® See Table 6, p. 246. 
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in subsequent weeks, and were not far be- 
low the high figures of 1927 by the end of 
March. Stocks in the hands of peasants 
were probably high at the end of March, if 
the process of accumulation so often noted 
by observers in the past two years has con- 
tinued. Whether or not they were as high 
as in pre-war years is uncertain, especially 
if pre-war official estimates of wheat pro- 
duction are to be regarded as much too low. 

For other countries data on marketing 
and stocks are even less_ satisfactory. 
Danish farmers are reported to have mar- 
keted freely from a large crop. In Italy the 
movement appears to have been rapid until 
late January, when growers were holding 
in expectation of higher prices. Except for 
a brief period in December, French farm- 
ers apparently followed the advice of the 
producers’ association—neglected in the 
first third of the year—and have not 
pressed their offers; stocks are thought to 
be above average in size. Dissatisfaction 
with prices has prevailed in Roumania and 
Hungary, but since the export movement 
has been of good volume, there is little 
reason to suppose that exceptionally large 
stocks have been accumulated.’ 


VISIBLE SUPPLIES 


The unusually large supplies of commer- 
cial stocks of wheat have constituted one of 
the most notable features of the period 
under review. The principal elements of 
world visible supplies are shown in Chart 2 
(p. 249). 

For the past four months the United 
States visible (Bradstreet’s) has run about 
20 million bushels larger than in 1926-27, 
chiefly because of the much larger spring- 
wheat crop, which is more largely repre- 
sented in the visible than is the winter- 
wheat crop.t Larger receipts at primary 
markets’ and a smaller movement to export 
in December—Marché have also contributed 
to maintain visible supplies at a high level. 
In March the United States visible reached 
the highest level since 1919, though for 
earlier months the level of 1924-25 had been 
higher than that of 1927-28 on account of 
heavier marketing in the earlier year. 
Under the influence of rising prices, mar- 
keting during February and March 1928, 
as indicated by receipts at primary mar- 


MARKETING AND STOCKS 


kets, has been the largest in the past five 
years. 

Stocks on farms and in country mills and 
elevators, officially estimated as 130 and 
74.1 million bushels respectively as of 
March 1, were not so large by contrast with 
earlier years as was the visible.t Stocks on 
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highest point in history in December, and 
were maintained above 160 million bushels 
for seven weeks in January, February, and 
March. The previous high record was es- 
tablished in January 1924, when visible sup- 
plies in Canada were maintained at a level 
of about 140 million bushels throughout the 


CHART 2.—VISIBLE WHEAT SUPPLIES IN THE UNITED STATES, CANADA, AND UNITED KINGDOM PorTS AND 
AFLOAT TO EUROPE, WEEKLY FROM AUGUST 1924* 
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farms were larger in every post-war year 
except 1919, 1925, and 1926; and stocks in 
country mills and elevators were slightly 
smaller than in any other post-war year 
except 1925. As compared with 1927, stocks 
both on farms and in country mills and ele- 
vators were lower in all regions except the 
spring-wheat belt and the Pacific northwest. 

Canadian visible supplies reached the 


1See Appendix Table VIII. 
?See Chart in WueEAr Srtupies, III, 106. 


month.? Higher figures in 1927-28 than in 
the two preceding years were to be expected 
in view of the larger crop; but the crop of 
1923, according to the official estimates, was 
34 million bushels larger than the crop of 
1927. The abnormally large visible supplies 
this year as compared with 1923-24 are at- 
tributable principally to the delay in har- 
vesting and the retarded movement from 
farms to terminal markets. Up to Decem- 
ber 1, 1927, combined receipts at Fort Wil- 
liam, Port Arthur, Vancouver, and Prince 
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Rupert were only 151 million bushels as 
compared with 176 million in 1923. By 
April 1 the position had been altered, and 
receipts totaled 278 million bushels as 
against 277 million in 1923-24; December— 
March receipts of 127 million bushels were 
27 million larger than in 1923-24. The delay 
in marketing earlier in the season prevented 
as large a movement to export before the 
close of navigation as would otherwise have 
occurred, and exceptionally heavy exporta- 
tion through Pacific coast ports in January— 
March did not suffice to reduce visible 
supplies to a level comparable with that of 
1923-24, though such a level or a lower one 
might have been expected from compari- 
son of the size of crops alone. There is 
small reason to suppose that the Canadian 
Pool has this year deliberately restricted 
sales, at least to any appreciable degree. 
How much wheat the Pool sold on the fu- 
tures market during the period of rising 
prices in February-March, or how much 
for shipment at the opening of navigation, 
is unknown; but the trade supposes trans- 
actions to have been large. Whether or not 
the large visibles will eventually prove em- 
barrassing to the Pool depends upon new- 
crop prospects in the Northern Hemisphere 
and upon the course of prices during en- 
suing months. It is possible on the one hand 
that sales for shipment after the opening 
of navigation have been and will be so 
large that a record export will occur in 
April-July and the carryover out will not 
prove embarrassing; and on the other hand, 
if sales have not been exceptionally large 
and good crop prospects lead European im- 
porters to curtail their purchases, exports 
may be only of average size and the carry- 
over many million bushels larger even than 
in 1927. In our judgment the former al- 
ternative is the more probable. 

Stocks afloat for Europe and in ports of 
the United Kingdom have run only mod- 
erately high. These stocks are in large part 
determined by the volume of shipments 
from the distant exporting countries, es- 
pecially Australia and India. In 1924-25 
and 1926-27, when stocks afloat for Europe 


‘See above, p. 242. 

?See Appendix Tables VI and VII. 
5’ See Appendix Table VII. 

*See Appendix Table VIII. 
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and in ports of the United Kingdom were 
higher than this year, shipments in De- 
cember—March from these countries were 
75.4 and 49.6 million bushels, respectively, 
as compared with 27.4 million in 1927-28. 
Stocks in ports of the United Kingdom,’ 
which were reduced to fairly low levels 
during January and February before ar- 
rivals from the Southern Hemisphere be- 
came heavy, were increased during March; 
on April 1 they stood at 7.7 million bushels, 
about an average figure and well above 
those of 1927. Although precise informa- 
tion is lacking, roughly the same situation 
has apparently prevailed in continental 
ports.. 

Principally on account of the huge visible 
supply in Canada, the combined total of 
visibles in North America, afloat for Eu- 
rope, and in United Kingdom ports has run 
over 50 million bushels higher than in any 
of the past three years and 25-50 million 
bushels higher than in 1923-24. A different 
statement, including visible supplies in Ar- 
gentina and Australia together with some 
flour stocks in the United States, yields a 
less marked contrast. As of April 1, world 
visible supplies aggregated 382 million 
bushels, the largest in post-war years, but 
only 38 million larger than in 1927, and 23 
million larger than in 1924 and 1925. Rela- 
tively small visibles in Australia, the result 
of a small crop, have in some degree offset 
the larger visibles in North America. On 
April 1, 1927, Australian visibles were 53 
million bushels, but only 36 million in 1928. 


CANADIAN STOCKS AND THE Crop ESTIMATE 


The official estimates of Canadian stocks 
in all positions as of March 31 showed the 
largest total in post-war years, 220 million 
bushels.* Last year the figure was 176 mil- 
lion, and 202 million in 1924, when stocks 
had previously been highest. The data are 
of interest for their bearing on the accuracy 
of the official crop estimate of 440 million 
bushels. 

From an apparent total supply of wheat 
of 488 million bushels (a crop of 440 million 
plus a carryover of 48 million), 226 million 
bushels of wheat had left Canada as net 
exports of wheat and flour between August 
1 and March 31. Thus 262 million bushels 
apparently were available to cover stocks 
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in all positions on March 31, and also to 
provide for wheat used for food and feed 
in the eight months ending March 31. Since 
stocks on March 31 were actually reported 
as 220 million bushels, a supply of only 42 
million bushels was apparently available 
for use as food and feed during these eight 
months. Wheat milled for domestic con- 
sumption may be estimated at 45 million 
bushels for the crop year; two-thirds of this 
quantity, or about 30 million bushels, had 
presumably been consumed in August— 
March. Hence only 12 million bushels would 
remain to cover unmerchantable grain, 
grain lost in cleaning, and merchantable 
grain fed on farms. Unmerchantable grain 
has been officially estimated as 6 per cent 
of the crop, or 26.4 million bushels, and 
grain lost in cleaning as 3 per cent of the 
crop, or 13.2 million. If, as seems reason- 
able, two-thirds of each of these quantities, 
a total of 26.4, had been consumed by March 
31, and only 12 million bushels were appar- 
ently available to cover not only these items 
of disposition, but also the quantity of mer- 
chantable wheat fed on farms, the evidence 
suggests that the standing crop estimate is 
somewhat too low. 


UNITED STATES FLouR STOCKS AND THEIR 
SIGNIFICANCE 


Stocks of flour in the United States ap- 
pear to have been extremely low on 
March 1. Stocks in distributive channels 
March 1, at 6,970 thousand barrels (Russell’s 
estimate), were at about the usual level for 
the season, but stocks elsewhere appear to 
have been below the low point of last July.’ 
Mill output during the eight months of July— 
February was about 80.2 million barrels, 
while net exports (calculated to include 
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shipments to possessions) were 9.7 million 
barrels. The balance remaining for domes- 
tic consumption falls about one million 
barrels short of our estimate (71.7 million 
barrels) of the actual consumption for the 
period. On this calculation, total flour 
stocks in the country March 1 appear to 
have been about one million barrels lower 
than on the previous July 1. 

This situation contrasts sharply with that 
of the previous four years, as shown in the 
accompanying tabulation, in million bar- 
rels: 


—— 


July—February 1923—24|1924—25]1925—26| 1926-27 |1927-28 
Output cece 83.6 | 85.3 | 81.2 | 88.1 | 80.2 
Net exports*.......... IGA ee) fall || WEA Wad 
Domestic disappear- 

ATC Ce eicer nyse one 70.7 | 74.9 | 74.1 | 73.2 | 70.5 
Consumption ........ 67.7 | 68.4 | 69.4 | 70.4 | 71.7 
Remainder (apparent 

increase in stocks) .| +3-.0 |+6.5 aed |e Patsy | ilar 


«Includes shipments to possessions. 


With full allowance for possible error in 
the estimates of flour output and of con- 
sumption, there still appears to be no 
ground for supposing that total flour stocks 
in the United States on March 1 were mate- 
rially above the low level usually reached 
only in midsummer. There is therefore 
little possibility of further reduction in 
flour stocks; and mill output during March— 
June must provide for nearly the full 
amount of domestic consumption and net 
exports, probably in the neighborhood of 
40 million barrels. This would require in 
the neighborhood of 187 million bushels of 
wheat, some 19 million bushels more than 
were milled in the same four-month period 
of last year. 


IV. WHEAT PRICE MOVEMENTS 


THE LEVEL OF WHEAT PRICES 


Levels of cash wheat prices in December— 
March 1927-28, by comparison with the lev- 
els of earlier years, have shown strikingly 
different relationships between different 
countries and for different types and grades 
of wheat. Chart 3 shows weekly compari- 


1See Appendix Table IX. 


sons of parcels prices in the United King- 
dom, of weighted average prices in United 
States markets, and of the prices of No. 3 
Manitoba Northern at Winnipeg for the 
past five years. English (and presumably 
continental) importers have been able to 
obtain wheat at an average price lower 
than in any of the past five years except 
1923-24, some 13 cents per bushel lower 
than in 1926-27. Monday quotations of 
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standard straight-run flour in London dur- 
ing December—March averaged $7.09 per 
barrel, as against $6.66 in 1922-23, $5.76 in 
1923-24, $9.08 in 1924-25, $8.19 in 1925-26, 


Cuart 3.—WEEKLY AVERAGE CASH PRICES OF ALL 
CLASSES AND GRADES OF WHEAT IN FIVE PRIN- 
cIpAL UNITED STATES MARKETS, OF No. 3 
ManiToBpA NORTHERN IN WINNIPEG, AND OF 
SALES OF PARCELS OF ALL CLASSES OF WHEAT 
IN THE UNITED KINGDOM, FROM AUGUST 1923* 


(U.S. dollars per bushel) 


UNITED STATES 


[UNITED KINGDOM 
2.10 = =Se= 
2.00 ea 
1.90 -—— 
1925-26] 


(0) A 
Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul - 


* Data from Crops and Markets, Canadian Grain Sta- 
tistics, and London Grain, Seed and Oil Reporter. United 
States prices are weekly weighted averages from six mar- 
kets since the first week in January 1927. 


and $7.65 in 1926-27. This flour is made 
from wheats of various types and grades, 
so blended as to result in a flour of uniform 
quality produced at the lowest possible cost; 
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its price constitutes in a sense an accurately 
weighted wheat price. Lower wheat and 
flour prices in the United Kingdom this 
year than last bear witness to a slightly 
easier international statistical position—a 
position distinctly easier than in 1924—25 or 
1925-26, but not so easy as in 1923-24. 

Nevertheless, available data suggest that 
wheat prices in exporting countries have 
not been so far below last year’s as was true 
in the United Kingdom. No. 3 Manitoba 
Northern at Winnipeg has sold at almost 
the same prices this year as last. No. 1 
Manitoba brought even higher prices, and 
has been so scarce that spot prices at Liver- 
pool have not been quoted for many weeks 
of the period. Barletta wheat at Buenos 
Aires was only 24 cents cheaper in 1927-28 
than in 1926-27. In the United States, No. 2 
Hard Winter brought, on the basis of 
monthly averages of weighted weekly 
prices, only 2-6 cents less per bushel in 
December—February this year than last, 
and sold for higher prices in March. No. 2 
Red Winter at St. Louis has been appre- 
ciably dearer. No. 1 Dark Northern at Min- 
neapolis was cheaper by 4-11 cents this 
year than last until March; but this grade, 
like No. 2 Amber Durum, which has been 
over 30 cents per bushel cheaper this year, 
is exported to the United Kingdom in quan- 
tities too small to affect the price of parcels 
there. Australian wheat prices were appar- 
ently quite as high this year as last in view 
of the smaller crop.* So far as can be ascer- 
tained, cash wheat prices in exporting coun- 
tries, with the possible exception of spring 
and Pacific wheats in the United States, 
seem to have been relatively higher by com- 
parison with cash prices last year than has 
been true in the United Kingdom.? 

This circumstance seems explicable only 
by reference to lower ocean freight rates 
during December—March 1927-28 than in 
the corresponding period of 1926-27, when 
the effects of the British coal strike were 
still in evidence. For this period of 1926-27 
and December—February 1927-28, averages 


“Based on prices of bagged wheat per bushel at 
country points, as given in The Land. In January— 
February 1927, prices ranged from 4s. 5d. to 4s. 9%d.; 
in the same months of 1928, from 4s. 5d. to 4s. 9d. 


*For the price comparisons upon which the above 
paragraph is based, see Chart 5 (p. 255), and Appendix 
ie ie (cf. Appendix Table XI in Wuear Srupirs, 

, 298). 
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of Friday rates on four important export 
routes were as follows, in cents per bushel.! 


1926-27 1927-28 
Northern Range to U. K.... 10.0 7.0 
Northern Pacific to U.K... 25.1 20.0 
La Plata down river to U. K. 20.8 13.9 
PMNS TAME OY LUBNGo So Sho ose 31.8 22.5 


Lower ocean freight rates this year than 
last have apparently reduced the spread be- 
tween export and import prices of wheat; 
but to whose advantage, it is impossible to 
say. Had ocean freight rates remained at 
last year’s level, cash wheat prices in the 
United Kingdom might have ruled above 
the level that has actually prevailed, while 
cash wheat prices in exporting countries 
remained the same; or export prices might 
have proved lower, and import prices the 
same. The truth perhaps lies somewhere 
between the two extremes. 

In the major importing countries of Eu- 
rope, prices of domestic wheat, as compared 
with the prices prevailing in the second 
third of 1926-27, have been extraordinarily 
low.?, December-February prices this year 
and last averaged as follows, in terms of 
gold dollars: 


1926-27 1927-28 
Greavebeitainere. ci. ao: $1.55 $1.28 
LPAI COR eee esc ern ck ore pel 1.82 Wa7/ 
Mtl Viaererierare ae ketone Go este 2.18 1.92 
GOTMAN Ya ase cies ses ses « ogis} 1.51 


These reductions, 20 cents per bushel or 
more in each country, cannot be explained 
simply by reference to lower prices of im- 
port wheats, which (in Great Britain at 
least) have averaged only about 10-13 cents 
lower than in 1926-27. There have been no 
reduction of tariff duties; in France, in- 
deed, the duty has been higher this year 
than last. In France, Germany, and Eng- 
land larger crops of wheat containing 
higher proportions of poor-quality grain 


Computed from Friday rates published in Jnterna- 
tional Crop Report and Agricultural Statistics. The 
1927-28 average does not include the last two weeks 
in February. 

See Appendix Table XI. 

’ The average daily volume of trading in wheat fu- 
tures in all United States markets from December to 
March 1923-24 to 1927-28 has been as follows in mil- 


lion bushels: 
December January February March 


1923-24......... 21.1 14.3 18.1 22.8 
19 ARO ee eel <tele « 58.8 73.4 81.0 87.4 
1925-26......... 90.3 60.6 58.3 69.0 
1926-27 ceo eee 37.4 28.2 26.4 34.1 
1927-28......... 20.9 15.4 22.1 34.2 
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apparently explain the situation. Domestic 
wheat has been not only more plentiful but 
also less satisfactory for milling. In Italy, 
however, where the crop was estimated 
some 25 million bushels smaller in 1927 
than in 1926, and quality was better, this 
explanation fails. There was a large carry- 
over into the crop year; marketings (partly 
from the carryover) appear to have been 
exceptionally heavy in the first half of the 
year; and millers have not been forced to 
bid up prices in order to obtain ample sup- 
plies. 

These relationships aptly illustrate the 
need for qualification of statements respect- 
ing the level of “world” wheat prices in 
different years. Thus far in 1927-28 wheat 
prices in general have ruled unmistakably 
lower than in 1926-27. But relative cheap- 
ness is most obvious with respect to do- 
mestic wheats in western Europe; it is 
unmistakable but less marked with respect 
to import wheats in the United Kingdom; 
it is fairly clear in the United States, though 
not for all varieties and grades; and it is 
scarcely perceptible in Canada, Argentina, 
and Australia. 


THE COURSE OF PRICES 


Chart 4 shows the course of futures prices 
in the world’s leading markets. As we an- 
ticipated in our December survey, fluctua- 
tions were small until prospects for new 
crops began to exert an influence—this 
year, as it happened, as early as mid- 
February. Throughout December and Jan- 
uary, prices of the May future fluctuated 
within a 7-cent limit in Chicago, and within 
a narrower limit still in Liverpool and Win- 
nipeg. Feeling themselves secure in the 
face of the largest visible supplies in his- 
tory, European importers pursued a policy 
of leisurely though by no means niggardly 
purchasing. Speculative activity in the 
United States, as evidenced by the volume 
of futures trading, was at the lowest level 
since 1923-24, and practically as low as in 
that year until a revival occurred in March.’ 
In late January and early February futures 
prices declined about 6 cents per bushel in 
Liverpool as purchasing continued inactive 
and large shipments were made from Ar- 
gentina; but this decline was not followed 
to its full extent in other markets. 

After the first week in February, prices 
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in all markets tended definitely upward. 
The February-March advance was most 
extreme in Chicago, where the May future 
advanced 15 cents from February 4 to 
March 31. In Winnipeg the advance 
amounted to 10 cents; in Liverpool, to 9 
cents; in Buenos Aires, to 7 cents. The prin- 
cipal cause of the advance was the increas- 
ingly unfavorable outlook for winter-wheat 
crops, chiefly in the United States east of 
the Mississippi, but also in western Europe. 


Cuart 4.—Datty CuLosina Prices oF PRINCIPAL 
WHEAT FurTuRES IN Four LEADING MARKETS, 
NovEMBER—MarcH 1927-—28* 


(U.S. dollars per bushel) 
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* Data from Chicago Journal of Commerce and Daily 
Trade Bulletin, Chicago. 


Partly because of the new-crop outlook, but 
also because stocks of import wheat were 
being depleted, European purchasing be- 
came active in early February. Rumors— 
officially denied the next day—that Russia 
was upon an import basis were circulated 
on February 16, and tended to strengthen 
prices. In the United States milling demand 
for cash wheat strengthened perceptibly as 
milling activity increased from the abnor- 
mally low seasonal levels of the winter 
months.‘ Throughout March the evidence 
of excessive winterkilling and low condi- 
tion of the soft red winter-wheat crop in 
the United States became increasingly con- 


*See above, p. 251. 
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vincing, and dominated world price move- 
ments. Speculative buying increased in 
volume. 

The upward movement of prices was con- 
tinued and indeed accelerated in April. 
Private reports on condition issued around 
the first of the month were regarded as 
bullish; the official report issued April 10 
even more so. By April 27 the May future at 
Chicago sold for $1.64, fully 39 cents above 
the low point reached on December 24; and 
the July option was only a trifle lower. 
Apparently this considerable increase oc- 
curred almost entirely on the strength of 
unfavorable reports of winter-wheat pros- 
pects in the United States alone. Futures 
prices in Winnipeg and Liverpool failed to 
follow the advance in Chicago to its full 
extent, despite an adverse spring in Europe. 


UNITED STATES CASH PRICES 


Cash prices of representative wheats in 
the United States during December—March, 
as shown in weekly averages in Chart 5, 
have fluctuated more widely than futures 
prices, or than cash prices in 1926-27. No. 2 
Amber Durum, chiefly on account of the 
larger crop, has continued to sell at prices 
much below those of last year, and (except 
for a period in December and early Jan- 
uary) below the prices of other grades 
shown in the chart. The relative positions 
established in September prevailed in sub- 
sequent months. No. 2 Red Winter has 
maintained and increased its premium over 
No. 1 Dark Northern; and the latter has 
sold at higher prices than No. 2 Hard Win- 
ter. In March No. 2 Red Winter rose to the 
highest premium over No. 1 Dark Northern 
recorded in the past three years; in the last 
week of March the spread was 29 cents per 
bushel, as compared with 17 cents in the 
last week of January 1926, when the spread 
was previously widest. Like futures prices, 
cash prices of all four grades advanced 
rather sharply after mid-February. The 
relatively sharper increase of prices of No. 
2 Red Winter reflects the fact that the soft 
red winter-wheat region suffered more than 
other regions from unfavorable winter 
weather. 

A significant feature of cash prices during 
the period has been the emergence of ab- 
normally high premiums for protein con- 
tent. This may be illustrated by reference 
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to the average daily range of cash sales 
prices of No. 1 Dark Northern spring wheat 
at Minneapolis for a single week in Feb- 
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cent higher than in any of the past five 
years. Approximately similar conditions 
have prevailed with respect to hard red and 


CuHart 5.—WEEKLY AVERAGE CASH PRICES OF TYPICAL WHEATS IN UNITED STATES 
MARKETS, FROM JULY 1925* 
(U.S. dollars per bushel) 
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*No. 2 Red Winter at St. Louis, No. 2 Hard Winter at Kansas City, No. 1 Dark Northern Spring, and No. 2 Amber 


Durum at Minneapolis. Data from Crops and Markets. 


ruary in each of the past six years, in cents 
per bushel: 


Week ending High Low Range 
Kebruary li 1923500 142.5" 123:5) 1920 
February 16, 1924... 130.3 118.2 12.1 
February 14, 1925... 185.2 181.6 3.6 
February 13, 1926... 182.3 164.2 18.1 
Kebruary. 12, 1927... 150.6) 14255" 821 
February 11, 1928...-- 172.4 126.2-46.2 


Figures for a single week may be regarded 
as reasonably representative; it is clear that 
protein premiums have run over 100 per 


V. PROSPECTS 


Prospects for world wheat supplies in the 
coming crop year 1928-29 are of course un- 
certain so early in the season, with nothing 
definite known of next winter’s crop in the 
Southern Hemisphere, where seeding has 
not yet begun. The seeding of spring wheat 
in the Northern Hemisphere is not yet com- 
plete; and harvest of winter wheat is still 
from one to four months distant in North- 
ern Hemisphere countries except India. 
India and North Africa, however, bid fair 
to secure slightly larger crops in 1928 than 


1Data from Daily Market Record. “High” and “low” 
figures represent averages of high and low cash sales 
reported daily, not the highest and lowest single sales 
reported in the course of each week. 


soft red winter wheats. The exceptionally 
wide range of prices within a grade sug- 
gests that fluctuations in weekly average 
prices may have been rendered unusually 
wide by variation in the quality of wheat 
sold in different weeks. Millers, measuring 
from 11 per cent protein content as a base, 
have paid as much as 10 cents per bushel 
premium for each additional per cent. So 
fine a price adjustment for protein content 
seems Over-precise in view of the probable 
margin of error involved in the methods of 
sampling and of chemical analysis. 


FOR 1928 CROPS 


in 1927. Despite an unfavorable winter, 
Europe may harvest a crop of millable 
wheat as large this year as last, in view of 
a larger area sown and the abnormally un- 
favorable harvesting weather in 1927. In 
the United States early prospects for winter 
wheat are less favorable than last year, and 
the crop now promises to be smaller. If 
spring-wheat crops equal to the average for 
the past six years are harvested in the 
United States and Canada (at present a 
fairly reasonable expectation), the North- 
ern Hemisphere crop of 1928, exclusive of 
Russia, China, and Asia Minor, will prob- 
ably prove smaller than that of 1927. But 
since a crop of average size is seldom har- 
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vested in a particular year, even so much 
cannot be said with assurance. 


InpIA AND NortrH AFRICA 


The first to be harvested of the wheat 
crops of the Northern Hemisphere, those of 
India and North Africa, promise to be 
above average in size. In India the second 
official estimate of area sown, 31,332 thou- 
sand acres, was a few thousand larger than 
the final estimate of acreage in 1927. The 
winter rainfall, though somewhat late, ap- 
pears to have been ample; and by mid- 
March crop condition was reported above 
average on irrigated areas and average on 
unirrigated areas. Damage by rust and 
pests seems not to have become serious, 
though considerable damage is reported 
from the United Provinces. A crop equal 
to or larger than the moderate yields of 
1926 and 1927 is in prospect. Exports, mod- 
erate in volume unless the crop proves dis- 
tinctly large, may be anticipated in June 
and July. 

Torrential rains in many parts of the 
French dependencies in North Africa oc- 
curred in December and to a lesser extent 
in the following months, and growing plants 
were somewhat damaged. Sowings were 
for a time retarded by flood conditions in 
Morocco and Algeria, for which official Feb- 
ruary estimates of acreage sown were 
slightly lower than in the past four years, 
though in Tunis the acreage was reported 
well above average. For the three coun- 
tries combined, a net increase over 1927 of 
half a million acres is reported, and late 
sowings may have augmented the increase. 
The ample subsoil moisture already pro- 
vided by the heavy winter rains may, under 
normal growing conditions, result in a crop 
above average in size, and perhaps larger 
than the crop of 1927. 


Europe, INCLUDING RUSSIA 


In the absence of reasonably complete 
information on the sowing of spring wheat 
and the extent of abandonment of winter 
wheat in European countries, little can be 
said regarding the probable acreage re- 
maining for harvest in 1928. The United 
States Department of Agriculture reports 
the area sown to winter wheat in nine Eu- 
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ropean countries, including France, Spain, 
Italy, Roumania, and Bulgaria, as 49,886 
thousand acres as compared with 49,128 
thousand in 1927; the figure differs but 
slightly from the acreages of 1925 and 1926. 
Increases have probably occurred in most 
countries of western Europe except Eng- 
land and Germany, where wet weather de- 
layed seeding. For Russia,’ despite fears of 
greatly reduced acreage in earlier months 
on account of drought in some regions dur- 
ing the seeding season, a preliminary offi- 
cial inquiry made in February indicated an 
increase over 1927 of 8.7 per cent in the 
Ukraine and a decrease of 5.3 per cent in 
North Caucasia, districts which include 
about 75 per cent of the Russian winter- 
wheat acreage. An official estimate issued 
in March placed the area sown in all Russia 
at 27,794 thousand acres, an increase of 737 
thousand over the area sown for the crop 
of 1927.. Wheat sowings are reported to 
have been increased at the expense of rye 
and barley. 

A heavier abandonment than in 1926-27 
seems probable for Europe ex-Russia as a 
whole, perhaps sufficient to offset the ap- 
parent increase in acreage. Last year the 
winter was exceptionally mild and damp. 
This year an extreme cold wave toward the 
end of December in central and western 
Europe injured the growing crop especially 
in France, where snow cover was deficient, 
and to lesser extent in Austria and Ger- 
many. In early March a second cold wave, 
in the absence of snow cover in many lo- 
calities, was injurious throughout central 
Europe and the Danube countries. Thus far 
it seems probable that abandonment has 
been heaviest in France, lightest in Italy. 
In several countries condition is lower than 
in 1927 and spring is late. Yet weather 
in the later growing season and at harvest 
is important for European crops, as ap- 
pears from the course of developments last 
year. In view of the large acreage sown, 
there is reason to anticipate for 1928 a har- 
vest within the range of 1,200-1,275 million 
bushels, like those of 1921, 1923, 1926, and 
1927, rather than a poor crop of 1,000-1,050 
million like those of 1922 and 1924, or a 
bumper crop of 1,392 million as in 1925. 


‘See Foreign Crops and Markets, March 26, 1928, 
XVI, 391 f. This issue contains a valuable review of 
the agricultural situation in Russia. 


PROSPECTS FOR 1928 CROPS 


But present expectations will be modified 
by the weather conditions. 

Information on abandonment and crop 
developments in Russia is scanty; but a late 
spring, as in other European countries, has 
not been beneficial. Spring-wheat acre- 
age, which constitutes a larger propor- 
tion of the total wheat acreage than in any 
other European country, has not yet been 
reported. Soviet officials are reported to 
have made great efforts to insure a large 
acreage of spring-wheat sowings. 


UNITED STATES WINTER WHEAT 


The outlook for the winter-wheat crop in 
the United States at this season is as usual 
uncertain. The area sown last autumn for 
the crop of 1928, officially estimated in De- 
cember as 47.9 million acres, was the largest 
since 1923, distinctly smaller only than the 
area sown for 1919, and some 4.4 million 
acres larger than last year. The increase 
occurred chiefly in the soft red winter- 
wheat belt east of the Mississippi. In the 
six leading states of this region the area 
sown in the fall of 1927 was over 3.5 million 
acres larger than in 1926 or 1925. Condition 
for the United States on December 1 was 
reported as 86 per cent, as compared with 
81.8 in 1926 and a ten-year average of 84 
per cent. But estimates of acreage sown 
are sometimes subject to extensive re- 
vision,: and condition before the onset of 
winter has little relation to production in 
the ensuing summer. 

On the whole the winter was not favor- 
able and increasing complaints of damage 
and unsatisfactory condition constituted 
the most important single influence on the 
course of prices. In January insufficient 
moisture was reported in an area including 
parts of Kansas, Colorado, Oklahoma, and 
Texas, but subsequent rainfall, particularly 
in mid-February and mid-March, was dis- 
tinctly beneficial. In early April conditions 
were generally regarded as favorable in 
these important producing states; but the 
supply of subsoil moisture is not satisfac- 
tory. The Pacific coast area enjoyed ample 
rainfall and apparently suffered no more 


1Last year, for example, the first official estimate of 
winter-wheat sowings, as issued in December 1926, 
was 41.8 million acres; this was subsequently revised 
upward to 42.8 million in July, and was finally placed 
at 43.5 million in December. 
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than normal winterkill; in April prospects 
were deemed satisfactory, but not so prom- 
ising as in the spring of 1927. In the soft 
red winter-wheat belt, especially Ohio, Illi- 
nois, Indiana, and Missouri, all indications 
point to exceptionally heavy abandonment 
on account of alternate freezing and thaw- 
ing weather, without snow cover, prac- 
tically throughout the winter months. Mur- 
ray’s April estimate of abandonment in 
states east of the Mississippi was 38 per 
cent; if such large an abandonment is con- 
firmed by the official inquiry in May, it will 
nearly equal the record abandonment of 
1912. 

Private estimates of condition in per cent 
of normal, abandonment in per cent, and 
production in million bushels, for the 
United States were made as follows as of 
the end of March, with comparable figures 
for 1927: 


Condition |Abandonment| Production 

1927 1928 1927 1928 1927 1928 

BIA Som oma ae SGAw! |) (AZ 584 | 556 
Gromuvellerra see Sara | Moh sooo | enoe | BA | SRE 
INMIDRRENY 3 55.00 one 87.1| 73.7) 6.4) 19.9 | 585 | 548 
STO Warn cee eraenae: Ba) || (Pos) coca | coan |) Mee! | SAL 


The official report, issued April 10, placed 
winter-wheat condition for the United 
States as a whole at only 68.8 per cent, as 
compared with 84.5 per cent in 1927, 84.1 
per cent in 1926, 68.7 per cent in 1925, and 
the ten-year average of 81.9 per cent. The 
figure was the lowest since 1879, except for 
1917 and 1925. 

Estimates both of acreage sown, abandon- 
ment, condition, and production, issued so 
early in the season, must be regarded as 
imperfect indicators of final production. In 
1917, for example, condition on April 1 was 
only 63.4 per cent and 28.9 per cent of the 
area was abandoned; but yield per acre 
was 15.1 bushels. In 1925, on the other hand, 
April 1 condition, 68.7 per cent, was higher 
and abandonment of 21.6 per cent was 
lower; yet yield per acre was only 12.9 bush- 
els. In so far as crop developments in these 
two years provide a criterion, production 
(calculated on the doubtful assumption that 
the official estimate of area sown will re- 
main unchanged and that Murray’s estimate 
of abandonment will be precisely substan- 
tiated) might vary from 495 to 580 million 
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bushels. If the area sown for the crop of 
1928 proves larger and the abandonment 
smaller than present indications suggest, 
and yield per acre proves as favorable as 
in 1917, the crop might equal or exceed 
the record post-war crop of 627 million 
bushels in 1926; if area sown proves some- 
what smaller and abandonment larger, the 
crop may prove smaller than any post-war 
crop except that of 1925. In the face of these 
uncertainties little can be said with assur- 
ance. Official estimates of area sown seem 
unlikely to be revised downward; spring 
condition was at least slightly better than 
in 1917 or 1925; but the cold weather in 
April has not promoted growth. A winter- 
wheat crop about average in size is reason- 
ably in prospect under average weather 
conditions during May, June, and July; and 
a crop of large size is possible only if the 
most favorable weather conditions prevail 
through harvest. Even with the most un- 
favorable weather experienced in two dec- 
ades, a crop as small as that of 1925 is 
unlikely. 


NortH AMERICAN SPRING WHEAT 


The outlook for wheat production in the 
spring-wheat belt of North America is of 
course even more uncertain than for winter 
wheat at this season, when seeding opera- 
tions are not yet complete. Present indica- 
tions favor the expectation of good crops, 
but developments during the growing sea- 
son, now unpredictable, may alter the out- 
look greatly in either direction. 

The supply of subsoil moisture in both 
the United States and Canada is generally 
regarded as satisfactory as a result of heavy 
rains in the autumn and ample snow in the 
winter. Reports from crop correspondents 


VI. OUTLOOK FOR TRADE, 


Changes in new-crop prospects, which 
cannot now be foreseen, will as usual exert 
a profound influence on wheat price move- 
ments in the ensuing four months of the 
crop year. In turn, price movements may 
be expected to affect the volume and course 
of trade as well as year-end stocks, though 
to a lesser degree than crop prospects bid 
fair to affect prices. Nevertheless certain 
probabilities and possibilities may be men- 
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to the Price Current-Grain Reporter on soil 
conditions, published March 28, were as fol- 
lows in the important producing states, in 
percentages: 


Favorable Too wet Too dry 
Minnesotamepaeeier 100 
MIOMEUNEY cosnceas 100 ; me 
North Dakota..... 71 115) 14 
South Dakota .... 100 fe 


During April, however, reports of unfavor- 
ably dry soil conditions were circulated 
from parts of the Dakotas. 

In the United States, however, farmers 
were officially reported to have expressed, 
as of March 1, intentions to plant only 98.5 
per cent of the acreage sown to spring 
wheat in 1927. An increase was indicated 
for durum wheat, a decrease for other 
spring wheats. The upward course of prices 
during March suggests that (weather con- 
ditions permitting) a decrease in area sown 
is improbable despite announced intentions. 
In Canada, under average weather condi- 
tions, an area larger than that of 1927 will 
probably be sown; last year sowings were 
restricted by unfavorable weather. 

Up to the date of writing (April 25), no 
indication has yet appeared of a seriously 
delayed sowing season like that of 1927. 
Seeding was begun in the southern ex- 
tremities of the spring-wheat belt in the last 
week of March, though there was some de- 
lay from cold weather in mid-April. Thus 
far little reason appears for anticipating 
from this particular cause an advance of 
prices such as occured a year ago in May 
and early June. The completion of seeding 
in Canada at a normal date would diminish, 
though by no means eliminate, the prob- 
ability of damage by rust and frost which 
unsettled world markets in June-August 
1927. 


PRICES, AND CARRYOVERS 


tioned, especially with respect to the more 
stable elements of the situation. 


INTERNATIONAL TRADE 


The volume of international trade, as 
measured either by Broomhall’s shipments 
or by net exports, promises to be large in 
April—July, but not so large as in 1927. As 
compared with last year, considerable re- 
ductions are probable in the net exports of 
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the United States, Australia, and Russia; 
Argentina and the Danube countries seem 
likely to export a little less. Chile and India 
may export a little more; and Canada 
promises to export much more—probably 
the largest quantity in history, unless the 
Pool decides to build up stocks to extreme 
heights. Canada, the United States, and Ar- 
gentina will presumably continue to fur- 
nish a record proportion of the world’s ex- 
ports, as they have done in the first two 
thirds of the crop year. A peak of ship- 
ments is to be expected in late April or 
early May after the opening of navigation 
on the Great Lakes; for several weeks total 
shipments may equal even the high figures 
recorded at this season last year. Exports 
from the United States will probably con- 
sist chiefly of flour, durum wheat, and Pa- 
cific wheat. Little soft or hard red winter 
wheat is available, and their prices have 
been too high in recent months, and prom- 
ise to continue so, to permit appreciable 
exports; and hard red spring wheat seldom 
moves to export except in the autumn. 


OUTWARD CARRYOVERS 


As we have previously pointed out, any 
calculation of year-end stocks in the major 
exporting countries must rest upon assump- 
tions regarding crop estimates, the course 
of trade, and domestic disappearance; and 
to a considerable extent stocks must be cal- 
culated as residual items of disposition.’ 
Appendix Table XII presents reasoned esti- 
mates of the disposition of wheat supplies 
in the four major exporting countries, in- 
cluding our estimate of carryovers, for the 
current and the four preceding crop years. 
The total carryover in these four countries 
and afloat for Europe now bids fair to 
approximate that of 1927, and clearly to 
exceed any other outward carryover in the 
period 1922-27 except that of 1923-24. 

Little can be said of European stocks of 
domestic wheat. Russia, despite smaller ex- 
ports this year than last, has had less wheat 
available for stock-building; and consump- 
tion, both in the aggregate and per capita, 
apparently increases annually. Whether or 
not any further accumulation has been 
made in the course of the year is uncertain, 


1See WueatT Stunts, III, 290. 
2 See above, pp. 242, 250. 
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though accumulation seems more probable 
than depletion. In the Balkan states and 
Poland stocks promise to remain at a low 
level. A smaller crop and smaller imports 
thus far this year than last suggest that 
Italian stocks may be reduced to a lower 
level than in 1927. Throughout most other 
countries of western Europe the recent ad- 
vance in prices would tend to encourage’ 
marketing from farms of the relatively 
heavy stocks previously accumulated; but, 
unless imports prove considerably smaller 
than other evidence suggests, stocks of do- 
mestic wheat in all positions promise to 
remain at fairly high levels. Stocks of im- 
port wheat in Europe and stocks afloat 
for Europe will perhaps prove somewhat 
smaller than in 1927, in view of a smaller 
probable movement from exporting coun- 
tries in the closing weeks of the year; but, 
since the export movement depends to a 
considerable extent on prospects for an 
early or late harvest in Europe, the outlook 
is not clear. 

Australian and Argentine year-end stocks 
appear to vary but little from year to year, 
and in any event must be calculated as re- 
sidual items of disposition. In the two 
countries combined we anticipate stocks of 
about the size of those of 1927. For reasons 
set forth in preceding pages,” a carryover 
of record size, but not far above that of last 
year, may be accumulated in Canada. 

A satisfactory basis for estimating United 
States stocks on July 1 is difficult to obtain. 
In the light of past experience the accuracy 
of the standing crop estimate is problemati- 
cal, and not enough is known of the quan- 
tities of wheat used for feed and waste to 
justify a direct estimate of this item in 
dispositon. A large error might appear if 
the figure for July 1 stocks is calculated as 
a residual—crop plus carryover in, minus 
the sum of estimated consumption for food, 
net exports, seed, and feed and waste. A 
more reasonable approach is to find an ac- 
ceptable method of estimating July 1 stocks 
from March 1 stocks. On the assumption 
that average reduction (1920-27) from the 
March 1 level is to be expected for stocks 
on farms, in country mills and elevators, 
and visible (Bradstreet’s), the total of these 
items might be expected to reach 92 million 
bushels on July 1, 1928. This assumption 
appears to provide as satisfactory a basis 
as any for estimating July 1 stocks in coun- 
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try mills and elevators and visible, in the 
absence of more refined procedures.* 

The other large item in the total carry- 
over is stocks held by city mills. With the 
extraordinarily high protein premiums now 
prevailing, and the May option running 
only slightly above the July and September, 
little reason appears for mills to carry large 
stocks into the new crop year. We are ten- 
tatively disposed to estimate city mill stocks 
on June 30 at 50 million bushels, some 16 
million lower than in 1927, but higher than 
in 1925 and 1926. Hence total stocks on 
July 1 appear likely to approximate 142 
million bushels, slightly more than the re- 
ported figure for last year, and 13 million 
below our estimate published in December. 
We regard the figure merely an approxima- 
tion to the middle of a range; but it now 
appears unlikely that the final estimate will 
prove more than 10 million bushels lower 
or higher. If the total carryover reaches 
about 142 million, there is reason to believe 
that the crop estimate for 1927 now stand- 
ing is not seriously to be questioned. 


Tue PrIcE OUTLOOK 


Evidence that unfavorable prospects for 
new crops may lead to sharp fluctuations in 
prices even in the face of relatively large 
visible supplies and a fairly easy statistical 
position appears in the course of events 
both during April—July 1927, and during 
February—April 1928. Last year delayed 
seeding in the North American spring- 
wheat belt was the principal cause of a 
sharp advance in prices from their mid- 
winter level; this year the situation in the 
winter-wheat belt both of Europe and of 
the United States has led to an even sharper 
advance. As yet it seems impossible to fore- 
see weather conditions more than a few 
days in advance. Yet in the United States 


Different bases for estimating farm stocks indi- 
cate that July 1 farm stocks this year might be ex- 
pected to vary between 25 and 31 million bushels. The 
difference in the estimate of total stocks involved by 
using either of these figures is at most 7 million 
bushels, not a large quantity in a calculation where 
the margin of error is necessarily wide. 
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there appears at least a reasonable proba- 
bility that condition in the soft red winter- 
wheat belt may improve rather than de- 
teriorate; for condition has been low largely 
in the absence of normally warm weather, 
and the ample supply of subsoil moisture 
would prove conducive to more satisfactory 
growth. Much the same may be said of 
Europe. But in parts of the American 
southwest the crop apparently requires fre- 
quent rains because subsoil moisture is not 
abundant; and the market may be expected 
to react sharply to reports from that region 
of drought and hot winds. The outlook for 
the North American spring-wheat crop is 
not at present dark; it may progress favor- 
ably, or may be jeopardized by drought, 
rust, or frost later in the season. In the 
presence of these uncertainties, price fluc- 
tuations promise to prove wide during 
April-July, and especially so in the United 
States. 

In our judgment, however, a decline from 
the high level of futures prices (Chicago) 
reached in the week of April 23-28 is some- 
what more probable than a further in- 
crease. After a period of dullness in mid- 
winter, the markets apparently responded 
eagerly to reports of crop damage rather 
localized than world-wide. Speculative sup- 
port has perhaps been afforded which can- 
not be expected to continue long if growing 
conditions become normal. It now seems 
probable that only a continuation or further 
development of distinctly unfavorable crop 
prospects will maintain prices at their level 
of April 23-28, or cause a further increase; 
normal progress of winter- and spring- 
wheat crops would presumably result in 
some decline, distinctly good progress in a 
considerable decline. In view of favorable 
supplies of subsoil moisture in almost every 
country and locality except parts of the 
American southwest, normal or good 
growth of wheat not already abandoned is 
more probable than bad. But the proba- 
bility is by no means a clear certainty; and, 
though higher prices now seem improbable, 
they are by no means impossible. 


This issue is the work of M. K. Bennett, with the advice of 
Alonzo E. Taylor and Holbrook Working, and the aid of 
Margaret Milliken, Janet Murray, and Katharine Merriam 
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TABLE I.— WHEAT PRODUCTION IN PRINCIPAL PRODUCING AREAS, 1920—27* 
(Million bushels) 


United Aus- Argen- Hun- Jugo- Rou- Soviet 

Year States | Canada| India tralia tina Chile |Uruguay| gary | Bulgaria] Slavia | mania | Russia | Mexico 
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INP A ano 676.4 | 395.5 | 331.0 | 114.5 | 191-1 / 26.7 | 10.0 | 71.7 41.4 78.6 | 104.7 | 718.0 9.4 
AT aodneose 831.0 | 407.1 | 324.7 | 160.9 | 220.8 | 28.3 | 10.2 | 74.9} 41.1 71-4 | 110.9 | 809.6 | 10.2 
dO Dice 871.7 | 440.0 | 334.1 | 109.0 | 239.0 | 33.5 | 18.9 | 75.8] 47.4 Done 96.8 | 749.6 | 11.5 

Average 
IW dood Bote ar 690.1 | 197.1 | 351.8 SiNoiss |) IW /aal || Bansal (ios | Alsi | alate! C20 TLDS Male os now elles 
CPO soane 807.4 | 387.7 | 351.1 | 134.9 | 209.4 | 25.7 et i (ater 33.8 62.7 OAD || csoee Itt fogs 
British Ger- Nether- | Den- 

Year Morocco} Algeria | Tunis Egypt Isles France | many Italy Belgium| lands mark | Norway| Sweden 
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LOZ eens 5 5 Mose || eVaodl 11.8 36.2 | 53.7 | 380.3 | 118.2 | 240.8| 14.5 5.6 iol of | 14! 
19260 16.2 | 23-6 | 13.0 | 37.2 | 52.2 | 281.8] 95.4 | 220.6) 12.8 | 5.5 8.8 | .59 | 12.4 
7 ae Sea 24-6) 21-6 | 8-3-1 744-3) |) 55.6" 284-4 | 120.5 | 195.8") 14-4") 5-4 9-6 | .58 | 11-3 

Average 
AQOOSV Se eiecie ilgfotl? |) “aiisor4 (Jaq) Bio || SoBe || Sah | ea} |} it Te 5-0 6.3 ol 8.1 
1927-06" east 20.3 | 25.6 8.7 Ble Ooo ia vole Gos2 I 208.0)4) 12.9 5.6 8.5 -56 | 10.6 
Portu- | Switzer. Czecho- Esthonia, Japan, | South New 

Year Spain gal land | Austria Slovakia} Poland | Finland] Latvia|Lithuania| Greece | Chosen| Africa | Zealand 
1 OO eae parte 138.6 | 10.4 3.6 ond 2664 2257) Pal sau) || pais.) Way |) eile 7.6 6.9 
LOD Aree s 145.1 953 3.8 (os || wksiof || Bice! -58 afte) || Sjaay! 10.3 | 39.8 8.7 10.6 
Aa eramcuares 125.5 | 10.0 2.5 1-4) 8026) e424 affl Seley |p el We Wolly || silod 6.3 8.4 
At ah A eee a ibsyfeil i) alae 3.8 fog) || eles || Alisy/ -69 1.64 | 3.70 folate). || gta 6.0 4.2 
ODA Ton oa 121.8 8.6 Beil hod, || aes |) B55 «19 Tote! 3.86 Gest | Blog ell 5.4 
LOD ee cas 162-6 | 11-5 O25 OOO OMn EO TS 93 2.16 | 6.08 14,2 | 40.0 7.8 4.6 
A OZO se rss 146.6 8.5 4.0 ieee veveoil | elefaik a, 1.86 5.02 ike I B®) 9.0 8.0 
2 rere oe oc 144.8 | 11.3 4.3 10.4 | 40.4 | 54.6 -90 Mes || Boake 133 |) 88-3 6.6 Woes 

ra 
1909-13, wees BAZ |) altace Bice? acy) Sx/oel | Grice +14 Heakes iota) Woah? || By) 6.07 6.9 
1922-202 eee 142.7 | 10.4 304 SO Moond 45.9 81 1.64 4.57 10:3 | 38.3 ees 6.1 

* Data of U.S. Department of Agriculture. For 1909-13, including U.S. Department of Agriculture estimates for area 
within post-war boundaries. Dots (....) indicate that data are not available. 


« Four-year average. 


> Regarded as too low by Soviet officials, whose estimate 
is 908 million bushels. 


¢ Excluding Ireland. 
4QOne year only. 
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* 
TABLE I].—INTERNATIONAL TRADE IN WHEAT AND FLour, MontTHLY, JULY—MarcH 1927-28 


(Million bushels) 
A.—NET Exports 


Month Beaten Canada| India {Australia pie aoe Hungary Seta Poland | Algeria | Tunis Egypt 
UNUUNY a aukiu os 11.6 8.6 ene 8.1 ro) -56 1.26 -06 (42) al) (026) | (1099 |) ane 
AUS te crstskre ets Pbk 14.5 Icey? 4.1 5.9 1.34 2.99 120 (.08)” ots)! (609)? (ot)? 
PYG OUE: cote euckach 39.0 Wall nett 4.2 5.4 1.88 3.28 -16 (.10)° -26 (.18)°) (.56)° 
OCs 34.7 23.4 -74 2.3 5.3 1.14 Deol 215 (.45)>} (.19)®| (.27)®| (.60)* 
INOVie sie getties oe 24.8 Dike HB 1.6 5.0 1.24 2.26 22 (.58)?| .56 (02)? | (G64)2 
DO Ciki cts ce 10.2 49.1 aoe Deo 8.7 85) Wa7gal -18 (.64)” -16 (038) G52 )2 
Ieee Ootetee 11.1 18.6 SAS | 158} 24.0 Ay 1.14 he (COANE cats 100° (SMe 
BOD eines crescgern: 5.0 21.8 | (.60)"} 6.4 29.6 1.46 hes 54 ae (G59) 
Mare hit ees 5.8 Mase ll Bee Ae aor Rees He ape aes ahi 

B.—NET Imports 
Trish United Nether- | Scandi- | Switzer-| Czecho- | Baltic 

Month Free St. |Kingdom|) France |Germany| Belgium Italy lands navia land Slovakia| States? | Japan 
A RU biy ahs eee ccs 1.70 | 17-33 | 10.00 | 10.19 3-62 oay 2.02 2.06 1.43 1.56 -63 el G2 
TNE Hrowwocureee Holt || Adee: 7.74 6.48 3-50 3-92 2.10 1.86 1.45 2.26 od Ala 
Septwacrrsasten: Tktey) |) UW ea}) 7.20 6.96 | 3.67 2.96 2.80 2.30 1.30 1.62 -70 ake 
Octane: logy |) absjoike; 5.14 9.23 ALMA 3.04 Oooo 2.18 1.67 1.82 -78 24 
NOV dhevcterecesests Pe gel |) ibDeals} 5.33 8.96 | 3.60 4.86 3.60 2.45 2.05 1.80 -81 89% 
DEGCAr Streets 1.98 | 15.74 3-93 8.06 | 3.62 6.19 2.96 2.89 1.80 2.83 -42 897 
Jia ee: telencisi ste 1.34 6.78 3.02 7.84 | 3.02 7.45 2-30 Ieee 2.28 ess 1.16 1.90° 
EFebt tscvaues 1:55. || 14:85 2.80 6.11 2.95. 6.98 2.02 1.89 1b oe 1.30 53) 1259 


*Data from official sources and International Institute of Agriculture. 


“Gross, not net. 


*Net import. 


¢ Net export of 3,300 bushels. 


4 Finland, Esthonia, Latvia. 


TABLE JIJ]—WEEKLY WHEAT AND FLouR SHIPMENTS BY AREAS OF ORIGIN AND DESTINATION, 
DECEMBER—MARCH 1927—28* 


(Million bushels) 


Week ending 


oe een ee 
Cs nC act 
OO GD 0 On0 


0, 0. 6 @ 9.6 


Coweta Ct 


oe ee eee 
ere We eiee ce: 
oe) #.e\sehe, « 


2 (9 one) oe 6 


ejeieiielveirajts 
ene w nee 


C3 7) ce OPC 


Oe CO One 
© je) J6) "6. |e: is 0 
Ce ECL Oe ats 
eee eee 


his cumulative totals, which presumably include later revisions. 


North 
America 


14.31 
10.67 
9.29 
8.28 
8.80 


9.39 
9.62 
9.84 
8.30 


8.94 
7.98 
8.26 
7.45 


5.24 
8.10 
7.06 
7.85 
7.73 


Argentina, 


-09 
1.35 
19 
2.50 
179 


2.70 
3-97 
5.88 
6.41 


6.82 
9.17 
5.86 
5-09 


7.18 
7.62 
6.78 
6.92 
7.04 


Uruguay 


Australia 


73 
-26 
-68 
-80 
47 


1.71 
1.16 
3.41 
3.17 


2.61 
1.69 
2.18 
1.40 


1.83 
2.30 

-98 
2-06 
2.20 


Russia 


-63 
23 


-O1 


‘01 


Danube 


1 
07 
15 
a2 


“02 
06 
05 


-03 
-08 
02 
01 
-04 
-O1 
-02 


India 


03 


02 


Other 


1.23 
81 
1.04 
-88 
1.08 
88 
17 
-56 
.68 


57 
-50 
56 
50 


62 
37 
44 
42 
-46 


countries 


Total 


17.66 
13.42 
12.20 
12.56 
12.26 


14.69 
15.52 
LOR 
18.62 


18.99 
19.34 
16.84 
15.03 


14.89 
18.40 
15.30 
17.26 
17.47 


To 


Europe 


15.65 
10.95 
10.50 
10.21 
10.72 


11.89 
12.98 
16.32 
14.60 


15.09 
15.58 
13.65 
11.63 


11.37 
14.95 
12.47 
14.34 
13.96 


To 
ex-Europe 


wWHnNww wwoww PwWNd HNYEND 
COCO mo Ff = SCwinNme MwWaARkRS 
DosS £BAONeE 


C1 6 Co or et <q 
SSSRkS S588 


ee cee ee See er ee 


* Here converted from data in Broomhall’s Corn Trade News. Broomhall’s weekly figures do not always check with 


a part of the shipments from the Danube and Russia in most weeks. 


Shipments from “other countries” 


apparently include 
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TABLE ITV.—WEEKLY WHEAT RECEIPTS AT PRIMARY MARKETS IN THE UNITED STATES AND CANADA, 
DECEMBER—MArcH 1927—28* 


(Million bushels) 


= 


Se United States Fort William and Port Arthur Vancouver 
on = 
1924-25 | 1925-26 | 1926-27 | 1927-28 || 1924-25 | 1925-26 | 1926-27 | 1927-28 || 1924-25 | 1925-26 | 1926-272 | 1927-284 

DeCractevs teeters ois LAIST SO 745.44 16.90 Grom l4 64 elOeoo 14 So ied OSs ell o4 say il Poi 
DAZaule OsOONOsOt Gal Sets yf se aoalé! abate alates Tea) i als) |) crue 
6.74 | 8.64 | 4.91 | 5.81 OP88) 14.56: | 4.99) | 9-60) | 1.18 Ate) Wi ole |] ote 
AISTSA | Cootkeml| iotish | Gyailil 2.10 8.82 | 3.87] 8.62 Al | eilss |) oS: |) Bolle! 

ATC Gene taey Ae ees 4.08 | 3.45 | 4.21 | 4.74 1.39 4.98) 4.66} 5.91 74 AGOM elicOmiec ea 
4.10 | 6.22 | 4.69 | 4.56 1.02 ACSA Gyoal | Essar ||| alee || slates |) alerGs |) alos 
Da 2oel Oneonta 1 6004.96 afl ete | Bacal |) Wor4l ey |] alse || arts 4) “aie e! 
6.30 | 4.64 | 4.64 | 6.18 Oe 1263: | 2-81) |) 4:95 SPA ister abn ll 4) ioe ls 
6.32 | 4.389 | 5-26.) 5.96 1.09 1-3L | 1.98) 3-55 1968 |e 2efow | lec oml|ie4.oo 

eli teeta b Mickenpumnctess morte, | esi GalG alot 293 Io7Al ibatiss |] Péolety, GP | AB) | AaB? I) ZEee) 
5-08 | 4.06 | 4.96 | 5.67 1.64 WANS || Parapet evel yf || lee) | thee i BiG? 
4.28 | 5-05 | 5.76 | 5.02 1.65 Stes if Syonve | ase -61 | 1.88 offth | ict 
Torhes || ajosye ih @ueri |) iscltis) 1.95 Sieh | bee thls! stitet |] Tail -88 | 1.88 

IY IEE gh oi: A Ree re ANSTAL NN Slo PhGh || ehotateh yl taste 2.06 sO! | abet eel | cay} || LLG E) |, alors} |) alotls 
Asisy- || yaa | AG al | oss |] nl) 71 | 1.54 +95 cy |) aloeBE | a6BPs |) Ports: 
3.86 | 3-501 4°06 | 6.22 | 2-08 -80 | 1.50 86 LO mls Zan eligi leors OL 
3s20 | 3200) |) 3259) 175-07 ec 200) |) lie 20 -50 ore 4} cefO) Pala! |) Bats) 


* United States data are unofficial figures compiled from Price Current-Grain Reporter; Fort William and Port Arthur 
data are official figures for net receipts furnished by Canadian Board of Grain Commissioners; Vancouver data are official 
figures compiled from Canadian Grain Statistics. United States and Fort William and Port Arthur figures begin with weeks 
ending Dec. 6, 1924, Dec. 5, 1925, Dec. 4, 1926, Dec. 3, 1927; Vancouver figures are for weeks ending one day earlier. 


«Receipts at Prince Rupert included. 


TABLE V.—MoNTHLY WHEAT RECEIPTS AT PRIMARY MARKETS IN THE UNITED STATES AND CANADA 
FROM AvuGusT 1924* 


(Million bushels) 


Month 

1924-25 
ATL eee Peet Ss anes ake 93.0 
Septnee nm ctacre ur st 82.1 
OCU aoe er as 88.0 
ING Viterbo oe eon aici 60.5 
ATIC = NOVecs 6 2h 5) 6 323.6 
LGC ee ores 36.3 
ARN ile Almere eae? 24.7 
Wel peer ces is te eee 19.9 
NBT se oo eee remote iW ha’ 
Dec Man werner 98 .2 
JO} GAY acdc smonten GabrOnC 10.4 
WE een meso cer ite 17.6 
UR boar Acmeea ciaern sanaeeee 21.9 
itnliveeeaete Mec. cites aren 41.8 
AN OVESAUTUIDY 5 narra 91.7 
PANT SUE Vareneueas cies 51850 


1925-26 


43.3 
57.9 
36.1 
34.1 


171.4 


34.9 
21.6 
16.2 
15.1 


87.8 


14.0 
15.7 
21.0 
77-0 


127.7 
386.9 


United States primary markets 


1926-27 


71.6 
48.7 
37.1 
29.8 


187.2 


22.4 
24.6 
21.0 
16.6 


84.6 


14.4 
19.2 
20.7 
58.8 


113.1 
384.9 


Fort William and Port Arthur 


1927-28 


81.6 
79.7 
73.2 
44.8 


279.3 


26.5 
23.5 
22.5 
26.3 


98.8 


1924-25 | 1925-26 | 1926-27 | 1927-28 
1.3 al, 15 2.4 
(fell || ZEsed/ || eyeats} 8.6 

40.9 | 53.2] 56.1] 51.4 
42.7 | 51.5] 60.5} 71.0 
92.0 | 151.6 | 150.9 | 183.4 
20.3 | 53-5] 26.3] 41.0 
4.1 | 10.5 | 14.0} 21.1 
6.2 4.0 8.6 9.5 
8.5 3-2 6.3 3.3 
39.1 | 71.2 | 55.2] 74.9 
8.1 1.8 | 12.6 
HAY || Woes | alefoss 
4.1 | 13.6 7.3 
6.7 6.4; 10.7 

2569) 3950) 4729) 

157.0 | 261.8 | 254.0 


1924-25 


21 
41 
3.98 
5-05 


9.65 


4.21 
3.84 
2.08 

74 


10.87 


1.02 
1.54 
.74 
aif 


3.41 
23.98 


Vancouver 
1925-26 | 1926-27 
55 5 
28 729 
7.04) 6.37 
Wo! | Toke 
17.66 | 14.00 
6.14 | 6.63 
10.03 | 6.88 
Ut || ahee7) 
6.98 | 5.94 
30.89 | 23.67 
3.58 | 3.58 
1.20) 1-56 
Spe -61 
ava -14 
5.27 | 5-89 
53.82 | 48.56 


1927-28 


oeeee 
eee 
eeeee 


seeee 


eonee 


eeeee 


* United States data are unofficial figures compiled from Survey of Current Business; Canadian data are official figures 
from Reports on the Grain Trade of Canada and Canadian Grain Statistics, Vancouver figures include receipts at Prince 


Rupert after October 1, 1926. 
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TABLE VI.—WEEKLY VISIBLE SUPPLIES OF WurAt IN Norte America, UNitep Kinapom Ports, AND 
AFLOAT TO EurRorPE, DECEMBER—MarcH 1927—28* 
(Million bushels) 


Afloat Afloat 
Date United Wiss to Date United Usb to 

States | Canada| ports | Europe| Total States | Canada| ports | Europe} Total 

DEC eaten her 100.0 | 124.0 9.2 i fgth Pasty Hl Ie ee on ae 83.7 | 165.8 6.2 65.5 | 821.4 
LO Re eejene eee Qietal 140-25 956 58.8 | 301.3 Leet osn 82.9 | 166.0 6.4 72.3 | 827.6 
Prd acer 96.9 | 149.5 9.2 50-1) 80d: 7 LSet eaten 81.6 | 166.8 5.6 T8 eoles 

DA. rere Serre’ Both | Taye 8.0 A OU ad, DD erence 80.2 | 165.4 0.9 74.8 | 326.3 

ny Ua techs pease ons 94.3 | 159.0) 8.0 AGolls OU lethal IVa omnes Cr te CO LOS (OM) TOs Wi Slew 
Va etme Sean ie 91.9 | 159.2 ails 45.1 | 808.9 ] Once ae 1006 | 16153 eek: 68.8 | 314.4 
1 eG ee eo 6 ols. | WS 7-0 48.7 | 304.4 AW ea arn ene Toud |) 16860 8.2 66.6 | 308.5 

DL Ree tes 86.3 | 159.0 6.4 Howe. |) SUOKd Be ecrean 14.7 ~| 158.1 8.8 67.4 | 304.0 

Relig slop iat Sette 85.2 | 166.6 6.1 Does lol oz Oilgceseenreere 78.2 | 147.4 9.2 68.4 | 298.2 


* United States data are Bradstreet’s; Canadian data from Canadian Grain Statistics; United Kingdom and Afloat data 
from Broomhall’s Corn Trade News. Canadian figures are for the days preceding the dates indicated in the above table, 
and include stocks in some elevators for the preceding week, but are adjusted to bring stocks in western country elevators 
into the correct week. 


TABLE VIIl.—WorLpD VISIBLE WHEAT SuppLiEs, APRIL 1, 1920-28, anp MonTHLy, 1927—28* 
(Million bushels) 


Date United Argen- Aus- United aioe North ae : U.K. and} Grand | Total ex- 
States | Canada tina tralia | Kingdom| Europe | America |Australia} afloat total |Australia 
£020 BA Dra tooo a ee 94.9 | 28.2 6.6 | 60.0 | 10.9 | 59.7 | 123.1 | 66.6 | 70.6 | 260.3 | 200.3 
LOD TEA DIE t soe 51.7 | 40.6 3.7 | 73.0 | 18.4 | 58.9 92.3 | 76.7 | 76.6 | 245.6 | 172.6 
1O22GADE M1 A He ones 69.4 | 63.3 4.8 | 50.0 6.5 | 65.9 | 182.7 | 54.8 | 72.4 | 259.9 | 209.9 
1923 PADI a toe gn. a. 102 eels 9.2 | 56.5 7.8 | 52.8 | 188.9 | 65.7 | 60.6 | 310.2 | 253.7 
19247 Apre dee... 111.3 | 123.3 | 10.6 | 40.0 8.5 | 65.8 | 234.6 | 50.6 | 74.3 | 359.5 | 319.5 
1925 ¢Apre 15.5... 108.8 | 80.0 | 11.4 | 63.0 | 11.7 | 84.1 | 188.8 | 74.4 | 95.8 | 359.0 | 296.0 
PODGUA Dr teat ao 82.0 | 99.0 6.6 | 30.5 77 | 46.0 | T8is@ 1 SY¥1") 88.7. | S718 1 gars 
1927 Apr’ eee 88°71 107-38 | 14.7 | 58.0 5.0 | 75.7 | 196.0 | 67-7 | 80.6 | 344.3 | 291.3 
LOZ TAU RS Lic corre ons 65.9 | 42.7 59 1oe7 7:8 | 46.1 | 108565) "18.6 4 58.0 | 18h fess 
Se pio t ea hc he 108.7 | 27.4 4.8 9.7 10.4 | 44.0 | 186.1 | 14.5 | 54.4 | 205.0 | 195.8 
Cele ectty sant 1497 Won? 4.4 6.8 | 10.0 | 50.0 | 165.9 | 11.2 | 60.0 | 287.1 | 280.8 
INOWee Late prantaers 156.0 | 72.0 | 3.6 3.0 8.6 |. 56.1 |°998.0 6.6 | 64.7 | 299.3 | 296.3 
Decrees 154.7 | 120.9 3.6 a 9.6 | 57.1 | 275.6 4.3 | 66.7 | 346.6 | 345.9 
USPS 9 ea oe ae 14S A I5T68 |) Sk7. |) 41.0 8.0 | 46.1 | 301.2 | 44.7 | 54.1 | 400.0 | 859.0 
Rep hone as ase 123.9 102.830 68.0 1) B10 6.4 | 65.5 | 291.7 | 59.0 | 71.9 | 422.6 | 371.6 
Matas ia eu: 118.6 | 156.5 | 11.8 | 43.5 5.8 | 66.9 | 275.1 | 55.3 | 72.7 | 408.1 | 859.6 
INO 9 DA eens 1105111466 | “12°8 | -36.0 7.7 | 68.4 | 956.7 | 48.8 | 76.1 | 881.6 | 845.6 
Average, Apr. 1 
NOTG AIAG oe ne ness 84.0 | 37.6 4.3) 14.8 7 324° 7 38.9 1 JO -Gen os RSG.) SOR CSE Pore. 
POT eee ne aes wale 98.6 | 98.3 | 10.5 | 48.6 8.1 | 64.9 | 196.9 | 59.1 | 73.0 | 329.0 | 280.4 


ee 


*A joint compilation by Broomhall, the Daily Market Record, Minneapolis, and the Daily Trade Bulletin, Chicago; 
here summarized from Broomhall’s Corn Trade News and the Daily Trade Bulletin. Includes some flour stocks. 
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TaBLeE VIII. Wueart Srocks IN THE UNITED STATES AND CANADA, Marcu 1919-28%* 
(Thousand bushels) 


United States (March 1) Canada (March 31) 
Year In country; Commercial 
Total On farms | mills and | visible | In In In 
elevators | (Bradstreet’s) | Total | On farms | elevators | transit | flour mills 
OIG Mestomepearortckers viet e 362,947 | 128,703 | 107,037 WA (PAU 118,543 | 32,315 69,983 | 10,855 5,390 
1 O20 bee rare ticket ventas ahs 351,769 | 169,904 | 123,233 58,632 77,306 | 34,837 30,622 6,272 5,575 
AS 2 ered ne ete ete es ore 336,057 | 217,087 | 87,075 81,945 95,477 | 48,919 35, 802 7,120 3,636 
IEMs wero Boo Go aCe 256,038 | 184,253 | 75,071 46,714 114,986 | 41,649 | 58,338 | 10,999 4,000 
OPS E MC Mee arcs siaye cere toed 313,557 | 156,087 | 102,908 54,562 139,788 | 54,771 69,620 8,397 7,000 
IDA ete ree scares ee 308,919 | 187,721 | 98,284 72,914 202,493 | 70,755 | 111,589 | 14,149 6,000 
NODS eae ae cise Ae oe Okey 256,205 | 112,095 | 67,673 76,437 121,084 | 39,225 | 68,555 | 8,304 5,000 
1 ODG eae aye Ae earn oes 224,575 | 100,137 | 76,8383 48,105 | 161,376 | 50,878 95,691 8,307 6,500 
NO racine oe scree as ote 277,408 | 180,230 | 85,907 61,271 175,978 | 51,366 | 108,372 | 14,740 6,500 
LOZSR ere tects ois /eisie 3 284,280 | 130,007 | 74,086 80,187 219,546 64,654 | 130,055 | 19,037 5,800 


* Bradstreet’s visible, and official data of U.S. Department of Agriculture and Dominion Bureau of Statistics. See espe- 
cially Agriculture Yearbooks, Canada Year Books, Price Current-Grain Reporter, and press releases. 


TABLE IX.—CHANGES IN ToTAL FLouR SrocKs IN THE UNITED STATES (EXPRESSED AS DEVIATIONS FROM 
A Four-YEAR AVERAGE), MONTHLY FROM JULY 1923* 


(Thousand barrels) 
— oo = 
Crop year | July1 Aug.1 | Sept.1 Oct.1 | Nov.1 Dec. 1 | Jan.1 | Feb. 1 Mar.1 | Apr.1 May 1 June 1 


1923-24. .| —2,855 | —3,285 | —1,906 519 | +1,438 41,853 | 4 697; + 3871)+ 175 |— 534|—1,373 | 2,180 
1924-25. .| —3,056 | —3,032|—1,710|/+ 49) 42,111) +2,308 | +1,953 | +3,147 | +3,467|+4+1,465|— 492 |—2,224 


1925-26. .| —3.004 | —2,834 | —2,158 438 | +1,652 | +2,334 | -+2,392 | +2,306|-+1,760|+1,193|— 15|—1,576 
1926-27. .| —2,211 | —1,518 | 446 | +1,096 | +2,301 | +2,572 | +1,892|+1,063/+ 571|/+ 139 Br tees 


1927-28. .| —2.797 | —3,856 | —3,857 | 2,941 | —2,197 | —2,194 | —2,849 | O10) 3790071 beeen ||| aaene sie eae 


* The above estimates for changes in total flour stocks are derived by subtracting estimated consumption from domestic 
disappearance, and expressing the result in terms of deviations from the four-year average, July 1923-June 1927. For 
detailed explanation of the method of derivation of these estimates, see Wuerar Srupies, IV, 74-77. 


@ Preliminary. 
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TABLE X.—WEEKLY CASH PRICES OF REPRESENTATIVE WHEATS IN LEADING EXPORTING AND IMPORTING 
Markets, NovEMBER-MarcH 1927—28* 


(U.S. dollars per bushel) 


United States | Canada esos Liverpool 
ay oes Ap eee ete ee 

eee inire Winter | Northem Danan Meniveba Manitoba Aotue No.1 | No. 3 Pacific No. 2 Argen- a 

i i inni- inni- uenos || Mani- i- i in- Tal 

Tonle) Core Seria eel Shue ‘ pees Aires) tobe tee ter |Rosafe; ian 

ING Varennes 1.43 1.28 1.32 1.21 1.40 HoPAl 1.38 1.65 | 1.46 | 1.45 | 1.45 | 1.49 | 1.55 
1.42 1.30 1.35 1.30 1.42 e222 1.41 || 1.71 | 1.47 | 1.45 | 1.46 | 1.49) 1.59 

1.42 1.31 1.33 1.30 1.49 1.26 1.41 1.78 | 1.48 | meas | 1.51 | 1:50 7 1-68 

1.42 1.34 1.34 1.28 1.50 ILopas: 1.36 1:77 1251) 1549) T2515) Loos ieed 

Deemer 40 1.32 1.34 oP? 1.44 1.25 1.35 n.qd. | 1.49 | 1.49 | 1.51 | 1.50 1.62 
1.47 1.34 1.37 1.32 1.26 11 PAs} Ieee na. | 1.50 | 1.50 | 1.52 | 1.50 | 1.56 

1.46 1.31 1.37 1.32 1239 1.23 1.32 na. | 1.50 | 1-51 | 1.49 | 1.50 |. 1.59 

1.42 1.32 1.38 1.33 1.38 22 1732 ned. 11253 (1-500 1-50, | 1-51 56 

1.43 eo) 1.38 1.35 1.38 bee 1.382 nq. | 1.512] 1.50 | 1.51 | 1.48*| 1.56 

ARNG ooo op 1.47 1.36 1.42 1.38 1.41 1.23 1.33 n.qg. | 1.53 | 1.50 | 2-a. | 1.51 | 1-56 
1.49 1.32 1239 1.32 1.42 22, 1.32 n.q. | 1.52 | 1-50 | 1-50 | 1.49 | 1.56 

1.53 1.34 1.42 29) 1.45 1.23 1.32 1.57?| 1.51 | 1.50 | 1.51 | 1.49 | 1.56 

1.52 1.32 1.45 1.26 1.44 IPs} 1.31 1.58°| 1.51 | 1.50 | 1.51 | 1.48 | 1.54 

Bebin as 2 1.52 ilo@il 1.48 1.28 1.41 1.22 1.30 1.577) 1248 | 1-50.) 1-50: | 1-48 | 1-5 
1°52 1.29 1.40 1.26 1.40 oer 1.28 n.d. | 1.47 | 1.50 | n-a. | 1.44 | 1.50 
1.55 1.33 1.40 iL aParl ilo, 1.24 mh || Ted yy | Ise sei |) ads || a 4B 
1.58 1.36 1.45 1.29 1.44 1.26 1 GLe 149 52?) oa) 4G 522 
WET O65 ducal 1.61 1.35 1.45 133 1.45 1.28 | 1.60°] 1.51 | 1.547] ma. | 1.44 | 1.56° 
| 1.66 1.38 1.48 1.33 1.47 1.29 1.63?| 1.56 | n-a. | nea. | 1.46 | 1.60° 
1.68 1.36 1.45 ifsaul 1.48 1.30 AR These Wa halssei7) oneGle || eR) ale 
1.70 1.41 1.47 eoo 1.49 1.32 mes |) Theat || Whee) sesoks |) algal |) ibaa 
1.76 1.41 1.47 1.35 1.50 1.33 mE \ eats |) Teall aeecie’ | at eGak |p alate ke 


* United States prices are weekly averages of daily weighted prices for weeks ending Friday, compiled from Crops and 
Markets. Canadian prices are averages for weeks ending Saturday, compiled from Canadian Grain Statistics. Liverpool 
and Argentine prices are Friday prices from International Crop Report and Agricultural Statistics, except Rosafé and No. 3 
Manitoba at Liverpool which are for Tuesday of the same week and are from Broomhall’s Corn Trade News. No quota- 
tion is signified by ‘“‘n.q.’’ 

@ Wednesday price. > Tuesday price from Broomhall’s Corn Trade News. 


TABLE XI.—MoNTHLY PRICES OF DOMESTIC WHEAT IN EUROPE, FROM AUGUST 1925* 
(U.S. dollars per bushel) 


nan Great Britain France (Chartres) io Italy (Milan) Germany (Berlin) 

1925-26 1926-27 1927-28 1925-26 1926-27 1927-28 1925-26 1926-27 1927-28 1925-26 1926-27 1927-28 

JN DURE Dr NS OR REe 13} 1.76 1.63 1.62 1.61 1.75 1.88 1.85 Noy th atstss 1.75 1.78” 

Septiescese: 1.48 1.46 1.438 od evel aay? 1.94 2.03 1.73 1.38 1.71 1.68 

(Qa be aalew aapme 1.34 1.48 ilpeye 1.48 1.88 1.54 1.94 DEPAL ISH 1lcaye Nee 1.62 

INO Viewesttesevsc es 1.45 1.62 ila} iL oS37/ 1.96 1.48 1.99 2.20 1.90 1.49 1.78 Wols¥ 

ID CCB ie betes 1.60 1.55 1.29 1.33 1.78 1.58 Pac Ae fe aill 1.88 1.62 1.74 LS 

ARIE curecemes 1.60 50 29, iloay, 1.88 1.58 el Polls: 1.98 EGR 1.72 1.52 

INO, Surg oh hoe 1.54 1.54 oA 1.42 1.81 1.56 2G Zou Wace elie G0) si 1.49 

Maier e in reso 1a Woey, Pal 1.39 1.70 2.14 Basalt 1.66 lie7e 

JOU Gor gerne Metsy/ 1.50 1.40 1.82 2.20 2.02 tay 1.87 1.76 

WEE co ores Ibs 7 Ass 1.58 1.39 1.91 Molly) 2.16 oe 159229 elo? 

AMR cocoon ot earl 1.65 1.52 1.88 2.20 1.99 ies n.q. 1.96° 

Afi Aige Sree elec 1.84 1.64 Iho 1.81 1.98 1.80 Ares n.d. n.d. 

* Data for Great Britain are averages of weekly average Gazette prices as given in the Economist; for France, averages 


of Saturday prices furnished directly by Federal Reserve Board; for Ital i i i 

c y b Se y, averages of Friday prices of soft wheat a 

in International Crop Report and Agricultural Statistics ; for Germany, monthly average prices as given in Wirth 
Statistik. All data are converted, for convenience, from the domestic currency in which they are quoted in the above 
sources into U.S. money by monthly average exchange rates. No quotation is signified lone Saag 


« Three-week average. ° First half of February. ¢ Fi 
> Second half of August. ¢First half of May. epaea aes 
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TaBLeE XII.—ApprROXIMATE DISPOSITION OF WHEAT SUPPLIES IN Four LEADING EXPpoRTING COUNTRIES, 
1923-24 Tro 1927-—28* 


(Million bushels) 


‘ United States (July-June) Canada (August-July) 
t os ee 
as 1923-24 | 1924-25 ; 1925-26 | 1926-27 | 1927-28 || 1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 
InDAEStOCKSaeeme ee cen ein cn iba 1652 eel so 111 138 29 41 26 35 48 
ING WAR CTO Dio eee eer ieee cee eters chcnsls 797 864 | 676 831 872 474 262 895 407 440 

Total supplies. ..........sss- 948 | 1,029) 811 | 942 |1,010| 503 | 303 | 421 | 442 | 488 
INGUREXDOLUS Saori emcee ns oe 135 258 95 209 205 346 192 324 292 343 
Seed requirements............. 79) 84 82 89 96 39 39 40 39 41 
Constimed: form LOOds 2). oe cs ane 477 479 | 492 492 502 42 42 42 44 45 
Unmerchantable and lost in 

Gleaming Mee wcities oo es 31 22 18 31 39 
IECGBOMELALINIS ary poe en ater ia » se 92 3 31 14 65 15 5 is 10 10 
Apparent error in crop estimate. —l} | —23- | —43 | —22 || —45 
Sto cksrateen (demimn sieteneraaes 165° ils) |) sl 138 142 41 26 385 48 55 

MotalidisappearanGer. 2)... 948 | 1,029] 811 942 | 1,010 503 303 421 442 488 

ne Argentina (August-July) Australia (August-July) 
- 1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 || 1993-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 

HartialestOCKSi erie aie in oe 56 63 57 67 61 42 38 36 30 41 
INGIWa CLO D sroertar rs cio. 6, silos oe ser 248 191 191 221 239 125 165 115 161 109 

Total supplies............... 304 | 254 | 248 | 288 | 300 | 167 | 2083 | 151 | 191 | 150 
ING ERO POLES scar eretre ahi cre oiocss cuore 172 123 94 148 156 86 124 77 103 65 
Seed requirements............. ZA Pes) 25 24 25 10 11 11 i, 12 
Consumedsior 100d. ..see 2 4: 45 49 54 55 56 28 29 29 30 30 
PECUANGTWASLE Heise oo. obo ead. 8 2 8 5 4 5 3 4 5 5 
SLOCKSsaAlrenG acer tee eterecsvie eats 63 57 67 61 59 38 36 30 41 38 

Total disappearance.......... i‘ 304 254 248 i 288 3800 167 208 151 191 150 


* Based so far as possible upon official estimates for the various items of supply and disposition. Estimates for 1927-28 
are preliminary. For detailed explanation of our method of estimation and adjustment of items in the disposition table. 


see notes in WHEaT Srupies, lV, 61 f. 


4 This estimate perhaps too low. See Wueat Stupies, February 1928, IV, 169-70, 180. 
+ This estimate perhaps too high. See loc. cit. 
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THE OBJECTIVES OF WHEAT BREEDING 


HE objectives of wheat breeding are complex. They 

ordinarily involve the development of wheat varieties 
combining high yield with high protein content; but these are 
difficult to combine, and the breeder must often compromise. 
The farmer desires the high yields most common in soft 
winter wheats; but if protein content is too low or quality 
too poor, he may receive so low a price as to nullify the ex- 
pected gain from high yield. Since wheat must be adapted to 
each locality in which it is grown, the breeder must add to 
his task the development of resistance to fungous and insect 
pests, to drought, to cold, to hot, dry winds, to a short growing 
period, and the like. Emphasis on quality in wheat breeding 
developed only with the advent and growth of world trade in 
wheat and with the introduction of roller milling in the 1870’s. 
Changes in agricultural technique have also modified the ob- 
jectives of wheat breeding. For example, lodging was unim- 
portant when wheat was garnered with sickles; but the 
advent of the harvester and of the “combine” called for 
development of wheat that would not lodge and would not 
shatter its seed if allowed to stand in the field after maturity. 


Only since 1900 has breeding become truly scientific. Be- 
fore that date even the most adequate method, hybridization, 
was purely haphazard; for the laws under which the charac- 
ters of the parents are transmitted to the offspring were un- 
known. Today the situation is complicated by the fact that 
many seed characters are not transmitted in the same way 
as the characters of the plant itself. During the last twenty 
years the principles of the science of genetics have been 
more and more applied to the complex practical problems of 
wheat breeding, and much progress has been made. 
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THE OBJECTIVES OF WHEAT BREEDING 


To increase yield per acre seems so self- 
evidently the dominant objective of wheat 
breeding that any detailed discussion of the 
subject might appear superfluous; yet, in 
reality, the factors determining the objec- 
tives of the wheat breeder are not merely 
complex, but they change with changing 
economic conditions and with changes in 
the economic factors determining farmers’ 
profits. Large yields are desired not for 
themselves, but because they commonly re- 
sult in larger profits than small yields. But 
the most prolific wheat is not necessarily 
the most profitable, for yield depends per- 
haps no more upon in- 


protein are not equally good in all wheats. 
Superior proteins give to flour the capacity 
to absorb much water and to yield dough of 
exactly the proper toughness and resilience 
to hold the gas generated in the leavening 
process. If the proteins possess these quali- 
ties, the flour can be made into a well-risen, 
desirable loaf, provided there be enough of 
the good protein present. If there is not 
enough, the dough cannot be satisfactorily 
elastic and it will not absorb much water. 
If not much water is absorbed, the volume 
of the dough will be relatively small and 
the number of loaves per barrel the baker 

obtains will be few. If 


herent multiplying power 
than upon the capacity of 


the protein is of inferior 
quality, then the dough is 


the plant to multiply in 
the special cultural con- 
ditions under which it is 
grown; and this involves 
the ability to resist dis- 
ease, adverse climate, and 
other unfavorable condi- 
tions. The objective of 
the breeder, therefore, 
often resolves itself into 
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not satisfactorily elastic 
even though much protein 
be present; and the loaf 


indirect increase of yields 


ere Phe a4 will be poor in texture. As 
ice ey ee ee 978 a matter of fact, there are 
varieties of wheat with 

Sates tuwetene th G< 281 high content of protein 
283 which nevertheless pro- 

duce flour from which 

286 good bread cannot be 


baked because the pro- 


through the development 
of disease-, drought-, and frost-resistant 
types of wheat. 

Furthermore, the wheat that yields the 
most in spite of such adverse conditions as 
it may be called upon to resist is not neces- 
sarily the wheat that proves most profit- 
able; for the buyer, commonly the miller, 
may decline to pay a good price for it be- 
cause he cannot manufacture from it the 
type of flour desired by his customers. 
Thus the gain the farmer expects from in- 
creased yield may be nullified more or less 
by low price. It may pay better to grow 
some other kind of wheat of superior qual- 
ity even though it yield somewhat less to 
the acre. The breeder and the farmer must, 
therefore, consider not yield alone but qual- 
ity as well. 

High quality in wheat for bread-making 
purposes is ordinarily associated with high 
protein content, though quality and protein 
content are not always parallel characteris- 
tics, because the physical properties of the 
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teins have not the proper 
elastic qualities to make good dough. There- 
fore, if the breeder is aiming at quality he 
must produce bread-wheat varieties with 
much protein of the proper physical charac- 
ter. Flour derived from such wheat is 
termed “strong”; flour of opposite charac- 
teristics, “weak.” 

It is evident, then, that the objectives of 
wheat breeding are complex rather than 
simple. The purpose of this issue of WHEAT 
StupiEs is to set forth some of the factors 
entering into the situation, and in particu- 
lar to emphasize some of the economic as- 
pects. The economic aspects now important 
are the outgrowth of a long evolution in 
agriculture, in milling and baking technol- 
ogy, in the science of genetics, and in stand- 
ards of living. Hence, so far as appears de- 
sirable, the objectives of wheat breeding 
are considered historically; but only such 
consideration is given to the science of 
genetics as is indispensable to an under- 
standing of wheat breeding by the layman. 
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THE OBJECTIVES OF WHEAT BREEDING 


I. BREEDING FOR YIELD OR PROTEIN CONTENT 


LocaL CHARACTER OF THE WHEAT MARKET 
UNTIL RECENT TIMES 


Although quality as well as yield deter- 
mines the farmers’ profits, yield is never- 
theless in many sections the most important 
determinant of profits. Farmers very gen- 
erally want high-yielding wheats. In primi- 
tive conditions there were few factors 
operating to check the tendency to grow 
the highest-yielding sorts available, for 
there was little competition from imported 
wheat in the local market. Transportation 
was difficult and costly; except to a limited 
extent, and that only along sea or river 
routes, there was little trade in so bulky 
a commodity as wheat; and there were but 
few communities in which local and im- 
ported wheats competed with one another. 
It had been otherwise in the days of Im- 
perial Rome, which depended largely upon 
Sicilian and Egyptian grain. In medieval 
Europe, and even up to recent centuries, 
the bulk of the grain consumed in most 
localities was grown locally or near by. 
Imported wheat rarely influenced the local 
market, partly because of transportation 
costs, partly because under the systems of 
agriculture then prevailing few localities 
produced surpluses for export. The miller 
was compelled to rely upon the local prod- 
uct; it was commonly all he could get. If it 
did not make very good flour and the flour 
did not bake out into a very good loaf, this 
was unfortunate but unavoidable, and was 
not laid to his door. Moreover, as there 
was no better foreign wheat to furnish a 
standard for comparison, there was little 
basis for contrast and complaint. Indeed, 
in the absence of standards for compari- 
son, miller, baker, and consumer were un- 
critical. It probably rarely occurred to the 
miller to criticise the wheat at his disposal 
or to the consumer that the bread ought to 
be better. People did as their fathers had 
done and could not complain since they 
knew nothing else. 

The principal basis for comparison was 
the variation in quality from year to year. 
If in one year the harvest was wet and the 
wheat and flour poor, it was still the only 
wheat obtainable. It was a misfortune for 
which no one was to blame; people had to 


eat the bread, such as it was, or go without. 
With but few localities where foreign wheat 
could be brought in in material amount, 
there could have been little check to the 
growing of the sorts of wheat giving the 
greatest yields, even though their quality 
might be poor as compared with other 
lower-yielding sorts of better quality 
equally well adapted for growth in the 
region. The principal check must have 
come from the farmers themselves who had 
their own wheat custom ground for their 
own use. Thus in India today the sorts of 
wheat preferred by the native cultivator for 
his own use are also those Indian wheats 
most esteemed by European millers. But 
quality is an elusive trait, while quantity— 
that is, yield—is plain to every man; and 
this in itself, even without conscious pur- 
pose of the farmer, would tend to favor the 
planting of the higher-yielding varieties. It 
is also not at all impossible that in earlier 
days the public taste was different; and 
this may be a factor in explaining what 
appears on present standards as a neglect 
of quality. Moreover, standards of living 
were unquestionably lower, and a far 
smaller fraction of the population was in a 
position to pay premiums for quality. In- 
deed, the public had to use the flour from 
unsound wheat even when it was regarded 
as unhealthful. 

Though flour was made very largely 
from local wheat, millers in one and the 
same locality need not have paid the same 
price for all the local wheat; quite the con- 
trary. Different parcels of the same variety 
inevitably vary in quality even when grown 
in the same general area, and were no 
doubt evaluated accordingly. Some parcels 
would be less sound than others, if local 
showers at harvest or bad storage caused 
damage. Aside from soundness, the chief 
concern of the miller in those days, and to 
a large extent today, was the plumpness 
and large size of the berries. This is well 
indicated by the weight per measured 
bushel, the so-called test weight; large, 
plump-berried wheat has a high weight; 


ts The shape of the berries, determining the closeness 
with which they pack in the measuring vessel, is also 
a factor in determining test weight. 


BREEDING FOR YIELD 


small, shrunken, shriveled wheat, a low 
weight. The millers’ interest in the weight 
per bushel is due to the fact that large- 
berried, heavy wheat yields more flour per 
hundredweight than small-berried, light, 
shrunken wheat. But high crop yields and 
large size of berry (for the variety) go 
together. So in these early days, the judg- 
ment of the farmer and miller as to what 
was desirable in wheat did not conflict as 
much as in later days, when, besides yield, 
quality of flour for bread baking came 
more to be considered. There was little 
necessity to pay heed to flour quality; 
hence most of the high-yielding wheats de- 
veloped in the early days of systematic 
wheat breeding yielded flour of far from 
superior bread-making quality. 

In time agriculture became more and 
more nearly rational and more and more 
efficient. Better crop rotations began to be 
used; deep plowing displaced mere scratch- 
ing of the surface; heavy manuring was 
introduced, especially with artificial ferti- 
lizers. These practices tend to increase the 
vigor and duration of growth and also the 
yield, but the protein content tends to go 
down. The grains become starchier and 
more floury (with certain exceptions which 
need not be considered here), while quality 
frequently tends to become poorer. At the 
same time such very favorable cultural con- 
ditions insure the survival of all the differ- 
ent strains in a crop. It is only in recent 
years that the seed sown consists at all fre- 
quently of a single pure strain. When the 
crop consists of several strains or varieties 
of which one is much more prolific than the 
rest, its seeds must be present in greater 
proportion in the harvested crop than those 
of the less prolific strains, even though in 
the seed as originally sown the proportions 
may have been similar. If for succeeding 
crops seed is sown without selection, it fol- 
lows that ultimately the crop must consist 
chiefly of the most prolific strain. It is ob- 
vious that, where cultural conditions are so 
good as not to handicap prolific strains, in 
the long run yields must go up even when 
there is no purposeful selection. Since the 
highest-yielding strains tend to be of poorer 
quality, quality must go down. There is 
reason to believe that this actually occurred 
with improvement in agricultural technique 
in Western Europe. Indeed, the phenome- 
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non is one of the factors accounting for the 
so-called deterioration of wheat when seed 
of high-quality wheat but not of a pure 
strain from one region is used in another 
region. Climate and other growing condi- 
tions account for a part of the change, but 
the gradual domination of the more pro- 
lific poorer-quality strains accounts for a 
part of it if, under the changed environ- 
ment, the prolific strain finds conditions as 
favorable as the less prolific ones. 


EFFECTS OF WorRLD TRADE IN WHEAT 


It is obvious then that in early times there 
were many factors favoring the culture and 
the development of high-yielding wheat. 
When deliberate, purposeful wheat breed- 
ing began, the principal objective was natu- 
rally the development of high-yielding sorts. 
Wheat breeders began seriously to breed 
for quality as well as yield only long after 
a general world trade in wheat had been 
established. They were no doubt stimu- 
lated thereto by the premiums paid for 
certain types of high-quality wheat which 
formed an important fraction of that trade. 

The world trade in wheat was the direct 
result of the growing industrialization of 
civilization. Science and invention indus- 
trialized the world, increasing the number 
of mouths to be fed, and at the same time 
furnishing through cheap transportation a 
world market for the surplus of goods pro- 
duced by industrialized countries. The sale 
of this surplus furnished the means for the 
purchase of the extra food needed, and 
cheap transportation made such purchase 
feasible. At the same time a surplus of 
wheat for exchange against manufactured 
goods became available through the open- 
ing of new lands in America and elsewhere. 
Much of this was grassland which, through 
science and invention, could be brought for 
the first time under the plow. Besides the 
steamboat and the railroad, the inventions 
involved were well-digging and agricultural 
machinery; for much of the grassland of the 
world is semi-arid, and its per-acre yields 
are usually comparatively low. If, then, the 
farmer is to exist, and also produce the sur- 
plus which he requires to exchange against 
necessities not producible upon grasslands, 
he must cultivate an acreage larger than is 
possible without the use of agricultural ma- 
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chinery and the aid of considerable power, 
whether supplied by animals or machines. 
With the inauguration of the world trade 
in foodstuffs, the economic isolation of the 
Western European wheat farmer was gone. 
Except in so far as he was sheltered behind 
tariff walls he had to face the competition 
of the world. In England the tariff walls, 
the corn laws, were radically reduced in 
1846 (effective in 1849), and all duties were 
abolished twenty years later; for a genera- 
tion after 1865, trade was less hampered by 
tariffs in Europe than at any time before or 
since. 

The earliest competition came probably 
from Hungary and the Balkan countries. 
The river systems of Central Europe fur- 
nished cheap transportation. The United 
States was also an early exporter. Soon 
southern Russia became a factor and was 
followed by India, Australia, Argentina, 
and finally Canada, as sea freight rates 
went down, and railroad mileage increased, 
and as Australia, Argentina, and Canada 
came to be more populated. 

Much land has a climate wherein only 
varieties with a short growing period can 
be grown. Such wheat tends to be hard, 
flinty, vitreous,' and high in protein content 
—a type of wheat new to millers when it 
first came to Western Europe. They did not 
know how to handle it. Their machines, 
millstones, were not well adapted to pro- 
ducing flour from it. In consequence it was 
not fully appreciated, and lower prices 
were paid for it than for the better classes 
of local wheats. This state of affairs did not 
at first affect the United States seriously. 


* The vitreous appearance of some wheats is appar- 
ently merely a physical property. In such wheats the 
starch granules are closely imbedded in the matrix 
surrounding them, whereas in the non-vitreous types 
the granules are less closely imbedded so that fissures 
or air spaces separate them to a greater or lesser de- 
gree from the surrounding matrix. From the surface 
of these tiny internal cavities light is reflected, giving 
the grain an opaque or whiter appearance. Vitreous 
wheat may be made opaque by merely soaking in 
water and then drying. This treatment, as may be 
demonstrated with the microscope, causes internal air 
spaces to develop. Since opaque wheat contains more 
air spaces than vitreous wheat, it is less dense, i.e., 
has a lesser specific gravity. This is of commercial 
importance, since the average density of the berries is 
one of the factors determining the weight of a meas- 
ured bushel, i.e., the test weight. 


*The term “winter wheat” is applied to the va- 
rieties of wheat which are customarily planted in the 
fall and harvested the following summer. If planted 
in the spring, most of them grow during the ensuing 


THE OBJECTIVES OF WHEAT BREEDING 


Wheat was not yet produced on the semi- 
arid Great Plains, which were not yet 
settled sufficiently to produce a surplus. 
The wheat exported came from nearer the 
Atlantic seaboard. In the first third of the 
nineteenth century Virginia was a great 
wheat state and in the middle half of the 
century Rochester, New York, was the great- 
est milling center. Hence, in those days the 
bulk of the wheat exported from the United 
States was soft winter wheat.’ 

The objectives of the wheat breeders 
were still to produce finer types of high- 
yielding wheat that would mill out the 
maximum of flour. Relatively little atten- 
tion had to be paid to breeding high-protein 
wheats since they did not command better 
prices. The development of better spring 
wheats came later in drier and colder por- 
tions of the country when these came to be 
settled. As wheat acreage expanded in these 
regions, the effort of wheat breeders was in 
the direction of increasing the winter har- 
diness of winter wheats, and where this 
failed to insure a crop, to resort to spring 
wheats. The desire for winter wheats where 
possible is due not solely to the fact that 
they incline to be heavy yielders but also to 
the fact that the growing of winter wheat 
brings with it a better distribution of farm 
labor through the year. On the other hand, 
the spring-wheat grower has the advantage 
that in the spring the probable price of the 
crop can be somewhat more accurately fore- 


summer but do not head and produce seed until the 
summer of the following year. They commonly exhibit 
a creeping habit of growth, covering an appreciable 
surface of ground by the process known as stooling or 
tillering. By tillering is meant the habit which wheat 
shares with many other grasses of dropping some of 
its branches to the ground and so growing roots at 
the nodes on the branches. Because of this habit of 
srowth, they produce more stalks and ears per plant 
than spring wheats. These have a shorter growing 
period than the winter wheats, being customarily sown 
in the spring and harvested in the late summer; they 
tiller less; and they produce fewer ears per plant. In 
some climates, California for example, spring wheats 
are sown in the fall and harvested in the early sum- 
mer. Therefore, to speak of the two sorts as winter 
and spring wheat is not strictly accurate. It would be 
better, at least in scientific work, to speak of them as 
wheat with winter and wheat with spring habits of 
growth, respectively. Common winter wheat and com- 
mon spring wheat are varieties of the same species, 
T. vulgare Vill. Indeed, between the two habits of 
growth as well as in length of growing period all 
intermediate gradations may be found. Club wheat, 
T. compactum Host., may be of either winter or spring 
habit. Durum wheat, T. durum Desf., is usually of 
spring habit. 
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seen than six months earlier and conse- 
quently the area under wheat can be in- 
creased if conditions appear to justify it. 


INTRODUCTION OF HARD WHEATS 


In breeding spring wheats the effort was 
at first not in the direction of producing 
hard, high-quality varieties, but rather to 
produce drought- and rust-resisting forms 
of early maturity, in order to avoid frost 
damage in the fall. That varieties with 
these characteristics were usually hard, 
high-protein sorts was rather a misfortune 
at first, for these wheats were not highly 
prized by millers. Farmers everywhere 
would have preferred high-yielding soft 
winter wheats. These were displaced by 
lower-yielding hard spring wheats only 
where climatic conditions made the grow- 
ing of soft winter wheats too hazardous or 
impossible. 

This state of affairs continued until the 
introduction of the roller process of milling. 
It is perhaps not an accident that the proc- 
ess was invented in Hungary, which pro- 
duces fairly hard wheat. The process began 
to be widely employed in the United States 
in the late 1870’s. Thereafter hard wheats 
came to be appreciated because, if properly 
milled, they produced whiter flour of su- 
perior quality from which better bread 
might be baked. Hard wheats, instead of 
being discounted by millers, began to carry 
premiums over many sorts of winter wheats. 
The introduction of the process of roller 
milling proved an important factor in 
changing the wheat map of the world. 

As harder wheats came to be sought, 
wheat breeders began to pay increasing at- 
tention not merely to the production of 
high-yielding varieties but also to the pro- 
duction of hard, flinty, vitreous, high-quality 
sorts both of winter and of spring habit of 
growth. In the United States and Canada 
the first steps were in the direction of the 
introduction of high-quality wheats from 
other regions with similar climates. Useful 
sorts were introduced from southern Rus- 
sia, from the Mediterranean littoral, from 
India, and elsewhere. These were the foun- 
dation stocks with which breeders oper- 
ated. In the beginning the efforts were to 
produce types with very hard, dark, vitre- 
ous berries. Little attention was paid to 
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protein content because the chemical anal- 
ysis of wheat for the determination of pro- 
tein content was difficult. It was not till 
1883 that the Danish chemist, Kjeldahl, 
made public a relatively simple method for 
the quantitative estimation of nitrogen; 
from nitrogen content protein content may 
be calculated. 

This method made it possible for the 
plant breeder to substitute an exact quan- 
titative measure for the rough subjective 
estimates based on hardness, color, and 
translucency. However, few breeders took 
advantage of the chemical method, perhaps 
because the protein in a small sample or 
in a single kernel could not be estimated by 
the method in its original form. To use the 
method the breeder had to have at his dis- 
posal an appreciable amount of seed. In 
selecting a plant for propagation he very 
naturally hesitated to sacrifice most of the 
seed in order to learn more accurately than 
was possible by inspection how much pro- 
tein was in the seed. Thus Saunders in de- 
veloping Preston and Marquis wheats used 
the chewing test. The kernel is chewed 
slowly till most of the starch is removed, 
leaving most of the protein, which is known 
as gluten, behind between the teeth. From 
its feel in the mouth an experienced per- 
son may gain a fair idea of the amount of 
protein in the wheat and of its physical 
properties. 

Within the last few years the Kjeldahl 
method of estimating nitrogen has been 
much improved by the development of the 
so-called micro-method, which requires 
only a minute amount of material. With its 
help the amount of nitrogen in a single seed 
and indeed even in only a part of a seed 
can be determined accurately. Thus it 
should be entirely feasible to dissect an in- 
dividual seed into its principal organs— 
the seed coat or bran, the main part of the 
berry; the endosperm, which yields the 
flour; and the embryo—and to estimate ni- 
trogen separately in each. This should be 
helpful in estimating the probable protein 
content of the flour, for this is always less 
than that of the berry because, in milling, 
the bran and embryo, which contain more 
protein than the endosperm, are eliminated. 
It should also give some help in judging 
probable flour yields, for these depend not 
merely upon test weight, but also upon 
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thickness of bran coat and size of embryo.’ 
Though the micro-method should be an in- 
valuable help to breeders, it does not as yet 
seem to have been used by them. 


CHANGES IN THE MILLING AND BAKING 
INDUSTRY IN RECENT TIMES 


One of the most potent factors in forcing 
upon the breeder the development of high- 
protein rather than of merely high-yielding 
wheats has been the change which for more 
than a generation has been taking place in 
the milling and baking industries. Milling 
was a small local business before the days 
of cheap freight rates. Just as in most of 
Europe the wheat of the farmers of one 
locality did not much compete with the 
wheat of farmers in another locality, so the 
flour produced by the millers of a given 
locality did not much compete with that 
produced in another locality. It was a local 
gristing business, custom milling. More- 
over, the millers in a given locality all had 
the same wheat, the same raw material to 
work upon. The difference in the flour of 
two locally competing millers was due pri- 
marily to differences in their respective 
skill. As the international trade in wheat 
and flour developed and as millers began to 
have a choice of raw materials, they were 
enabled to control the quality of flour by 
selection of the sorts of wheat purchased 
for milling. The art of blending wheats for 
milling developed. Thus competition be- 
tween wheats was established and the judg- 
ment of the individual miller in the pur- 
chase of his raw material and in blending 
different sorts of wheat became as potent a 
factor in his success as skill in the mere 
mechanical operations of milling. 

Naturally, these developments were first 
most pronounced in Europe, since to Europe 
began to flow all kinds of wheat from the 
corners of the globe, and in particular high- 
quality wheats from North America. Natu- 
rally, the mills situated at the seaboard 
were first affected; the practice of using 
imported wheat spread only gradually into 
the interior of Europe. Indeed, in many 
countries milling tended to be concentrated 


* Clark, Martin, and Ball have found that the size of 
the embryo is a very constant varietal character. Clas- 
sification of American Wheat Varieties (U.S. Depart- 
ment of Agriculture Bulletin 1074), November 8, 1922. 
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at seaports; even today in the several coun- 
tries of Europe it is still so concentrated. At 
present great milling centers are located 
either close to, if not actually in, a region 
where high-quality wheat is produced, or 
at some point toward which transportation 
routes from many wheat-producing sections 
converge. In the United States such milling 
centers as Minneapolis-St. Paul and Kansas 
City exist because they are close to regions 
producing excellent wheat. Budapest in 
Hungary owes its pre-eminence in milling 
to the same cause. 

The concentration of milling in these fa- 
vored localities made possible larger and 
more eflicient units, a movement that was 
favored by the introduction of the roller 
process which required more investment in 
machinery. However, the most important 
factor causing the establishment of large 
mills and the gradual disappearance in 
many countries of the small local mill was 
increasing concentration of population in 
large cities. The net result was that wheat 
was milled where the miller could buy it 
most advantageously and ship flour to the 
consuming centers, having due considera- 
tion for the costs of transportation inward 
and outward and the markets for mill by- 
product, millfeed. In Europe these centers 
are commonly at seaports except in a few 
countries which import only a minor frac- 
tion of their wheat and flour requirements. 
In the United States and Canada, which ex- 
port both wheat and flour, milling centers, 
as above stated, are developed near wheat- 
producing regions or at points of conver- 
gence of transportation routes. 

In buying wheat, the large mill, the exist- 
ence of which is the consequence of the 
world wheat trade, finds it of the utmost 
importance to pay especial attention to 
quality. At first, and indeed until recently, 
wheat was bought on the judgment of the 
buyer. Many of the wheat buyers acquired 
an uncanny skill in foretelling from appear- 
ance and physical properties, such as weight 
per bushel, color, soundness, hardness, vit- 
reousness, et cetera, the quality of flour that 
could be produced from a given parcel of 
wheat. On this basis the grain trade of the 
United States gradually evolved a series of 
grades which were a general, though far 
from precise, expression of wheat qualities. 
These grades were crystallized into the 
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United States official grain standards in 
1916, but the range between any two of 
these grades is still wide enough to leave 
ample play for the judgment of the individ- 
ual wheat buyer. The grades are not based 
primarily on chemical analysis. They did, 
however, in their day help higher quality 
in wheat to receive recognition.’ 

Just as the gradual concentration of mill- 
ing in larger factories resulted in greater 
emphasis upon quality in wheat, so the 
more recent concentration of baking in 
larger plants is exerting an analogous ef- 
fect. In America bread baking is leaving 
the home kitchen more and more and pass- 
ing into the bakery. While in the United 
States this transition is far from complete, 
in many countries of Europe home baking 
practically disappeared years ago. Never- 
theless, in these countries, as well as in the 
United States, bakeries until a few decades 
ago were small units using but little ma- 
chinery and furnishing a relatively small 
output per plant. This has been changing. 
Large bakeries in most countries are grow- 
ing more numerous; in recent years they 
are using more and more machinery. While 
under any conditions that one can foresee 
for the more immediate future there is no 
prospect that a bakery will be able to sup- 
ply as wide a territory as a mill, because 
bread is so much more perishable than 
flour, nevertheless bread baking is being 
more and more concentrated in fair-sized 
plants.? In consequence greater care is be- 
ing devoted to the purchase of flour. Indeed, 
the larger bakeries find it advantageous to 
employ chemists to buy flour, as well as 
other supplies, on chemical analysis and on 
specification. There were few bakeries a 
generation ago large enough to warrant em- 
ployment of chemists; indeed this is still 
true of a very large proportion of them. 
The baking chemist introduced the pur- 
chase of flour on specifications in which 
protein content plays an important role. 
This does not mean that the larger bakeries 
are more dependent on high-quality flour 
than heretofore; quite the contrary. The 


1Cf. “Protein Content: A Neglected Factor in Wheat 
Grades,” Wueat Srupies, February 1926, II, 164—76. 


2C. L. Alsberg, Combination in the American Bread- 
Baking Industry, with Some Observations on the Mer- 
gers of 1924-25 (Miscellaneous Publications of the 
Food Research Institute, No. 3), February 1926. 
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housewife must have a high-grade, fool- 
proof flour; but the efficient baker can get 
results with less good kinds. Indeed, bak- 
ers tend to use less patent flour than for- 
merly, but they tend to buy it upon chemical 
specifications that include protein content, 
though a high protein content is not invari- 
ably demanded. 

One reason for the baker’s eagerness to 
purchase high-protein flour is high bread 
yield, which is vital to him since it is an 
important factor in determining his profits. 
Flour with much protein of high quality 
absorbs much water in being doughed and 
yields more loaves to the barrel of flour. 
This is therefore the type of flour most de- 
sired by the baker. It is one of the reasons 
why he specifies a minimum protein con- 
tent of flour and why he is often willing to 
pay a premium for it. 

So keen is the skilful baker to incorpo- 
rate as much water as he can into the loaf 
without reducing its acceptability to the 
consumer that he resorts to a number of 
devices to achieve that end. Only one of 
these, the mechanical high-speed mixer, is 
of interest here. This is a machine for 
kneading the dough mechanically. Intro- 
duced as a labor-saving device to imitate 
hand-kneading, it was soon found that the 
machine incorporated water more _ thor- 
oughly than the journeyman baker, and so 
increased bread yields. When the machines 
are run at relatively high speeds, the ab- 
sorption of water into the dough can be 
increased sufficiently to pay. Hence, hand- 
kneading is gradually disappearing. The 
change is vastly facilitated by the general 
availability of small electric motors. Every- 
one knows that mechanically working an 
elastic material ultimately injures its elas- 
tic properties. Obviously, the new mechani- 
cal method of kneading is a severer strain 
upon the elastic properties of dough than 
hand-kneading. Under the new method 
flour proteins in the dough must be able 
to stand more “punishment” than before. 
Varieties of wheat satisfactory for hand- 
kneading may prove less so when kneaded 
by machine. Blackhull wheat, a new Kan- 
sas variety of high-protein winter wheat, is 
said to behave in this way. It is reported as 
making satisfactory bread if kneaded in the 
ordinary way, but bread not quite so good 
if worked in a high-speed mixer. It seems 
likely that the mechanization of bakeries 
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has introduced new problems for the wheat 
breeder to solve. 

Flours with the maximum of good-quality 
protein are desired by the baker for several 
other reasons besides the high bread yields 
he is able to obtain with them. One of these 
is that it is less difficult to produce ac- 
ceptable bread from good high-protein flour 
than from good low-protein flour. Strong 
flours require long fermentation periods be- 
cause the rate of maturation of the dough 
is slow. Hence, the baker has considerable 
latitude; a little longer or a little shorter 
fermentation time does not spoil the bread. 
If there is a breakdown of machinery while 
the dough is fermenting, he has some lee- 
way to make repairs. Weak flours, on the 
contrary, mature very rapidly and should 
be fermented only a relatively short time. 
The dough must be molded into loaves and 
placed in the oven at exactly the right stage. 
The baker, if any delay occurs, has little 
leeway and runs greater risk of uneven 
quality of his product. 

There is still another reason why in 
America the baker is so eager for high- 
protein flour; it produces the type of loaf 
preferred by the American public. This is 
a large, very white, puffed-up loaf, baked 
in pans rather than on the oven’s hearth. 
High-protein flours lend themselves better 
to the production of this type of bread than 
flours poor in protein. The taste for this 
type of bread is largely connected with 
the fact that in America bread is being used 
more and more as a vehicle for spreads. A 
puffed-up loaf naturally serves this purpose 
better than a more compact loaf of the same 
weight. Moreover, size rather than weight 
is an important factor in the sale of bread 
in America. The consumer feels that the 
larger loaf contains more bread even 
though its weight be less than that of a less 
puffed-up, competing loaf. Even where 
there are legal standards for weight of 
loaves, this is a factor which bakers do not 
ignore. It favors the production of the 
puffed-up loaf and the use of high-protein 
flours. In Europe the type of loaf preferred 
is different, and the bakers’ demand for the 
very high-protein flour is apparently less 
insistent. Millers there rarely produce flours 
from the hardest wheats alone. Nearly al- 
ways the bread flours preferred seem to con- 
sist of blends of hard with softer wheat. It 
is stated that with such blends the Euro- 
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pean baker secures more nearly the desired 
bread of the European consumer than is 
possible with flour from a single kind of 
wheat. Australian wheat, for example, is 
said to give the loaf a particularly fine 
bloom. Other sorts of wheat are used in the 
blends for flavor which in Europe seems 
more important than in America, perhaps 
because in Europe bread is for the most 
part made from flour, salt, and yeast alone, 
whereas in America, in addition to these, 
other ingredients, sugar, shortening, and 
milk, are generally used. Naturally, in 
bread containing a number of ingredients 
the flavor of any single one is less impor- 
tant. There are, nevertheless, indications 
that the European baker is becoming aware 
of the desirability of buying flour on chemi- 
cal and other specifications, and it is to be 
anticipated that the trade there is not un- 
likely to follow the practices in buying be- 
coming current in the United States. 

It is a characteristic of the American con- 
sumer’s demand that he desires a white loaf 
without tinge of gray or of yellow. Some 
good sorts of wheat yield flour of a creamy 
tint and this makes them less desirable. 
The objection to such kinds of wheat is less 
nowadays than it used to be because of the 
general practice in America of bleaching 
flour. In Europe, where bleaching is not so 
widely practiced, inherent flour color is 
more important, even though it would seem 
that the European consumer is less exacting 
in his demands for a very white loaf than 
the American. Consequently European mill- 
ers in blending wheat must pay especial at- 
tention to color.t No doubt the greater skill 
now being exercised both in Europe and in 
America by the great bread-baking com- 
panies has been an important factor in 
changing the objectives of wheat breeding 
or at any rate in making them more precise. 


*The color of flour is not due to the color of the 
wheat from which it is milled. In red wheat the 
pigment resides in the seed coats, which are removed 
in making flour. White wheat is devoid of this pig- 
ment. The flour from both sorts is white. Flours with 
a creamy color owe this trait to the presence of a 
yellow carotinoid pigment in the endosperm. It is 
present in all or nearly all wheats, but in varying 
amounts. The whitening of flour in ageing is due to 
the gradual fading of this pigment. When flour has a 
grayish tint or contains specks this is due to the im- 
perfect removal of the bran. The bran left in flour 
from red wheat is of course more conspicuous than 
that from white wheat. The gray color of inferior 
clear and low-grade flour is due to the presence of 
appreciable amounts of finely divided bran. 
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PREMIUMS FoR HiaH PROTEIN CONTENT 
IN WHEAT 


The effect upon the miller has been pro- 
found, for he is now often required to fur- 
nish flour with the specified minimum of 
protein. He in turn has been compelled to 
modify his methods of buying and evaluat- 
ing, adding to his basis of judging wheat its 
protein content. He, too, is compelled to 
employ chemists for the purpose. In milling 
flour he is required to blend wheats in such 
proportion that the resulting flour has, as 
exactly as may be, the specified protein con- 
tent. If it has less, the flour is likely to be 
rejected; if it has more, the miller’s costs 
will be more than they need to be and his 
profits less, since as a rule high-protein 
wheats are more expensive than low. The 
effects upon prices paid for wheat have 
been profound. Very large premiums are 
paid for high-protein wheats in seasons 
when these are scarce; premiums of sixty 
cents a bushel and more above the base for 
the grade are not unknown. Such wheat is 
blended with less expensive, lower-protein 
wheat to produce a flour meeting the bak- 
ery chemist’s specification. 

Naturally, this growing practice on the 
part of the baker has its effect upon the 
wheat farmer. It creates more favorable 
economic conditions for the farmer so situ- 
ated that he can grow only short-growing- 
period wheats—since these are commonly 
high-protein wheats. The premium paid for 
these wheats serves to some extent to coun- 
terbalance the low yields. To be sure, ever 
since these hard wheats began to be appre- 
ciated, more was usually paid for them than 
for most soft wheats.?, The grading of the 


1 With full appreciation of the commercial value of 
protein, there are indications that the protein pre- 
miums are being overdone. Not unnaturally, the 
pendulum of chemical analysis has swung too far. We 
doubt whether the very high premiums paid for pro- 
tein during the past season could be justified by many 
of the mills paying them. One-tenth of one per cent of 
protein lies within the error of the total process of 
sampling and analysis, yet it has figured in many com- 
mercial transactions during recent months. 

2In the United States, however, in seasons of short 
crop or poor quality of soft red winter wheat, high- 
grade wheat of this kind commands a premium. In 
Europe, imported hard wheats usually sell at higher 
prices than domestic soft wheats, even where tariffs 
are inoperative. But for special reasons Australian 
wheat ordinarily commands as high prices as any but 
the superior grades of hard wheat, like No. 1 Northern 
Manitoba. 
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grain exchanges and the federal grain 
standards were adjusted to give them rec- 
ognition in a general way; but present 
methods of evaluating flour have served to 
increase appreciation for them and to cause 
the adoption of what amounts to a sliding 
scale of prices based on protein content for 
a given grade, other things being equal. 
The result has been to stimulate the farmer 
more than ever to produce high-protein 
wheat and this in turn is now stimulating 
the wheat breeder to attempt to produce 
improved and higher yielding high-protein 
varieties for the regions naturally endowed 
with a climate capable of producing high- 
protein wheat. 

Even in regions where only soft winter 
wheats thrive, it is realized that there is no 
necessity to plant sorts with the very lowest 
protein content. For such localities it is 
possible to find or produce varieties which 
contain a fair measure of protein, even if 
the high figures of the best hard wheats 
cannot be attained. With such wheats it 
will be necessary to blend only relatively 
small quantities of wheat of distinctly high 
protein content in order to produce good 
flour. 

Thus over much of the globe today an 
important objective of the wheat breeder is 
to give the farmer wheats with higher pro- 
tein content than at present. The object is 
to do so without unduly sacrificing yields; 
to produce a wheat that will fetch a better 
price, yet not to sacrifice so much in yield as 
to absorb the increment in price. This, for 
example, is a principal objective in England 
at the present time and has already resulted 
in the production of the Yeoman variety, 
which is fairly high in protein and yields 
about as much as other varieties generally 
grown in England. 

In some sections of the United States 
lower yields of high-protein wheat give a 
better net profit than larger yields of softer 
wheat, but for the most part this does not 
seem general; and naturally, in many sec- 
tions farmers do not grow the lower-yield- 
ing sorts. Moreover, the protein premium 
paid in the terminal market upon the indi- 
vidual parcel of grain is not everywhere 
and at all times fully reflected back to the 
farmer who grew it, partly because the offi- 
cial grades take no direct cognizance of 
protein content, partly because there is no 
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good, simple system of estimating protein 
content at country shipping points.’ 

While injustice may be done to the in- 
dividual grower, the general effect upon 
wheat growing is less than might be sup- 
posed, because the official grades divide 
wheat into classes corresponding roughly 
to the amount and quality of protein they 
usually possess. Moreover, in the markets 
the place of origin of the different parcels 
is important. Buyers know the general 
quality of the different sorts of wheat and 
they also know in a general way the most 
probable protein content of the wheat from 
a given territory. This knowledge results 
in the adjustment of the general price level 
of a particular sort of wheat from a partic- 
ular region in accordance with the esteem 
in which the variety is held, the general 
character of the wheat originating in the 
territory in question, and the demand and 
supply relations of the moment for that 
type and quality of wheat. Thus the gen- 
eral price level of the wheat of a given 
region may be high even though some farm- 
ers whose wheat is above the average of 
the region fail to receive the protein pre- 
mium to which they are really entitled. 
Hence the discouragement to growing the 
highest-protein wheat possible is not as se- 
rious in all sections as one might suppose, 
though it is a real factor. 

Moreover, variations in protein content 
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of individual parcels of the same variety 
of wheat from the same region are acci- 
dental and rarely due to the deliberate act 
of the grower. They are, within the variety, 
the result of differences of climate, soil, 
season, and the like, and commonly not 
within the control of the farmer—at least 
in the United States. Furthermore, being 
largely due to the weather, the individual 
farmer who one year has wheat above the 
average quality, is just as likely as not to 
have wheat below the average the next sea- 
son. Nevertheless, there can be no question 
that if it were possible to reflect back the 
premium to each individual grower this 
would not merely be ordinary justice but 
would also be economically most helpful to 
those sections which can grow only high- 
quality, low-yielding types of wheat. 

While protein is at the moment perhaps 
the objective most in the public eye, the 
reader should not get the impression that it 
is the only objective. Yield will probably 
always remain the most important. The 
breeder of today is endeavoring to develop 
wheats combining high yields with high 
quality; to the breeder of the middle nine- 
teenth century yield was the important ob- 
jective and quality as understood today 
quite secondary. Quality meant for the 
most part large, plump, free-milling traits. 
Today there are other factors also that are 
important. 


II. BREEDING FOR PLANT CHARACTERISTICS 


PROBLEMS RAISED BY THE MECHANIZATION 
oF AGRICULTURE 


The mechanization of agriculture has 
also modified the objectives of the wheat 
breeder. When wheat was grown in small 
tracts and labor was relatively abundant, 
harvesting was done by hand with a sickle. 
The harvest was adjusted exactly to the 
most favorable stage of maturity and al- 
most every stalk was garnered individually. 
The stalks were carefully bound into 
sheaves, so that losses during harvesting 
were reduced to a minimum. As the area in 


"See, however, the promising method recently pro- 
posed by Shollenberger and Kyle for hard spring 
wheat. “Correlation of Kernel Texture, Test Weight 
per Bushel, and Protein Content of Hard Red Spring 
Wheat,” Journal of Agricultural Research, December 
15, 1927, XXXV, 1137-51. 


wheat relative to available labor became 
greater and as labor-saving machinery be- 
gan to be introduced, the harvesting opera- 
tion became larger scale and less careful. 
First came the scythe, and then the cradle. 
These were followed by the reaper and 
binder and still later by the combined har- 
vester-thresher, which cuts and threshes in 
one operation. Each successive one of these 
inventions handles the wheat less carefully 
and more roughly than its predecessor. The 
losses from shattering are therefore greater 
with each successive improvement in har- 
vesting machinery. With the increasing 
mechanization of agriculture, therefore, it 
became necessary for the breeder to add 
to his objectives the development of non- 
shattering qualities in wheat. 

It was, of course, always the object of 
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wheat breeders to produce varieties with 
straw that would not easily be beaten down 
in the field by rain or wind and would not 
lodge when conditions were favorable for 
rank growth. However, while wheat was 
garnered with a sickle, the tendency to 
lodge was not as serious a defect in wheat 
as it later became with the introduction of 
harvesting machinery. As such machinery 
became larger, heavier, more completely 
automatic, ability to stand upright quite as 
much as non-shattering qualities became of 
great importance, and more and more at- 
tention had to be devoted to this wheat 
character. 

The introduction of harvesting machin- 
ery emphasized the importance of stiffness 
of straw and non-shattering qualities also 
because it made difficulties for the individ- 
ual farmer in harvesting his fields at ex- 
actly the ideal moment of maturity, before 
much shattering or lodging had time to 
occur. While wheat was cut by hand or by 
horse-driven machines, shocked by hand, 
and then threshed from the shock at some 
convenient time, each farmer could own the 
necessary machines (except threshers) and 
harvest at or near the ideal time so long as 
his field was small. Where the combined 
harvester has come into use, the capital in- 
vestment has become so large few farmers 
can afford to own a harvester if it is to be 
used only in their own fields. Most farmers 
find it advantageous to have harvesting 
done for them. However, a given farming 
community warrants the maintenance of 
only a limited number of machines; indi- 
vidual farmers must wait their turn so that 
it is often necessary to leave the wheat 
standing in the fields for days after the 
grain is fully ripe. Hence stiff straw and 
non-shattering characteristics are impor- 
tant properties where a dry harvesting sea- 
son makes it feasible to leave the wheat in 
the fields for several days uncut. These 
properties are especially important where 
there are high winds to buffet the grain 
about. Conditions of this sort prevail in 
many sections of the Pacific Coast states 
and are responsible in part for the contin- 
ued growth there of club wheats which do 
not lodge or shatter in marked degree, 
though they are rather poor for bread- 
making purposes. In Canada, on the other 
-hand, the large machines enable the farmer 
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to allow the field to dry before cutting, in 
conditions that would necessitate cutting 
the field wet with a small self-binder. 

The standing capacity of the straw is, 
moreover, in some European countries a 
limiting factor on output because farmers 
do not dare to fertilize beyond a certain de- 
gree for fear that the resulting rank growth 
will cause enough lodging to nullify the in- 
creased formation of seed. Danger of lodg- 
ing may be obviated either by breeding 
varieties so stiff they will stand in gales or 
with straw so pliable they will by bending 
relieve the strain on the roots. Ability to 
withstand lodging is not merely a matter of 
straw characteristic but also of how effec- 
tively the plant is buttressed with roots, the 
so-called adventitious roots. It is plain, 
then, that lodging may be lessened in a 
number of ways: either by stiffening the 
straw or making it more pliable, by increas- 
ing the number and strength of the adven- 
titious roots, by shortening the straw and so 
lessening the leverage of the wind. These 
ends can be attained by breeding special 
varieties or by modifying cultural condi- 
tions. A rank-growing variety, for example, 
may produce the right length of straw 
where rainfall is scanty but will lodge 
where there is heavier precipitation. 

What matters to the farmer is quantity 
and character of grain, rather than the na- 
ture of the plant that produces the grain. 
The plant is the means to an end; its char- 
acters are important only in so far as they 
are conditions for seed production and es- 
pecially for high yields, so long as high 
yields mean high profits. High yields may 
be attained either by increasing the heredi- 
tary capacity of the plant to produce seed, 
or by adapting the plant to overcome local 
conditions of climate, soil, planting, culti- 
vation, or harvesting that prevent the inher- 
ent capacity of the variety to produce seed 
from becoming manifest. If a hardier vari- 
ety developed by the breeder is grown and 
the farmer does not suffer loss by winter- 
killing, early frost, or too low temperatures 
at unfavorable times, obviously his yield is 
greater than it would otherwise have been. 
He finds it advantageous to grow the har- 
dier wheat since production is less hazard- 
ous, even though the hardy variety possesses 
less inherent capacity to produce high 
vields than some other variety. 
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HARDINESS IN WHEAT 


Hardiness in winter wheat is a somewhat 
different character from hardiness in spring 
wheat. In the former it is principally abil- 
ity to resist severe winter weather and in 
particular repeated and alternate freezing 
and thawing. In spring wheat it means, 
rather, ability to make satisfactory growth 
even if the weather is not hot, and above all 
to resist early frosts. Hardiness of winter 
wheat, therefore, can be developed only by 
increasing the inherent resistance of the 
plant; whereas the danger to spring wheat 
from early autumn frosts may be met in 
this way or by developing early-maturing 
sorts. It seems that varieties showing 
greater resistance to cold have firmer tis- 
sues, a higher dry-matter content, and a 
more concentrated sap, i.e., a sap with more 
material dissolved in it. They hold on to 
the water they contain more tenaciously 
than less cold-resistant varieties. The dis- 
covery of these traits of hardy plants is of 
practical importance since it should enable 
the breeder to test the hardiness of individ- 
ual plants without being compelled to wait 
until he is fortunate enough to have severe 
weather come at just the right time. In 
many sections winters of the peculiar type 
of severity that tests the hardiness of winter 
wheat come at quite irregular and unpre- 
dictable intervals. This is of course also 
true of premature autumn frosts. 

Analogous to frost resistance is the abil- 
ity to germinate at low temperatures. It is 
obvious that this too is an important objec- 
tive of the breeder, for a variety that is able 
to germinate at low temperatures may be 
planted later in the fall or earlier in the 
spring, as the case may be. Under some cir- 
cumstances this may be of great advantage 
not merely as it affects distribution of farm 
labor, but also because it may be helpful 
in giving the young wheat plant a good 
start. Moreover, if the seed bed is too dry 
at the time of sowing winter wheat but rain 
falls later when the weather is cold, it is 
obvious that ability to germinate in spite of 
low temperature is of the utmost impor- 
tance. The first few weeks of the life of the 
wheat plant are critical. Recent experi- 
ments seem to indicate that the extent to 
which the seedling exhausts the endosperm 
determines the size of the first leaf. But 
the size of the first leaf determines the size 
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of the second leaf, and the first and second 
leaves together, the size of the third, and 
so on, till in the end the size of the first leaf 
determines the size of the plant itself, at 
least for spring wheat. It is obvious, then, 
why the period from germination to the 
full development of the first leaf is so criti- 
cal for the plant. Indeed, too little attention 
seems to have been paid by wheat breeders 
to the requirements of the wheat plant in 
the first few days during and after germi- 
nation. Adaptation to the temperature and 
moisture conditions then prevailing is vital. 
Early tillering is also important so that the 
plant may cover the ground as early as pos- 
sible and thus fight weeds more successfully. 
If earliness with hardiness and _ high- 
yielding capacity can be combined in one 
strain for cultivation on lands located far 
north or at high altitudes, the wheat acre- 
age of the world may be substantially 
increased. Earliness, however, is usually 
conceded to be attained at the sacrifice of 
yield; a larger world acreage can be put 
into wheat, but per-acre yields are not 
increased except in far northern or high- 
altitude lands. Drought resistance is analo- 
gous to earliness. The development by the 
breeder of more drought-resistant forms 
makes possible an increase in wheat acre- 
age; but it tends to increase yields only in 
semi-arid regions. Analogous to drought 
resistance is ability to germinate with a 
minimum of moisture. In view of what has 
already been said concerning the first de- 
velopmental stage of the wheat plant as a 
critical period, the importance of this ob- 
jective of wheat breeding is obvious in re- 
gions where the seed bed may be too dry 
for ordinary varieties. This is especially 
true in many sections of India. The intro- 
duction of early-maturing and drought- 
resisting forms has been an important fac- 
tor in permitting the spread of wheat 
culture in the western portion of the Great 
Plains and intermountain country of the 
United States and much of Canada. In- 
deed, the Canadians have taken the lead 
in developing early-maturing varieties, 
such as Ruby, Garnet, and Prelude. 
Earliness is useful and affects yields fa- 
vorably, not merely in regions where early 
frost or drought are to be feared, but also 
in humid regions where yields are reduced 


* Observation of H. L. van de Sande Bakhuyzen at 
the Food Research Institute, as yet unpublished. 
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by stem and leaf rust, smut, bunt, mildew, 
or insect attack. Earliness in maturity in 
a disease-susceptible strain may counteract 
the defect by allowing the wheat to be har- 
vested before a serious infection occurs. 
Yields may thus be increased even though 
the early variety in question may not be 
unusually prolific under ideal conditions. 
Reduction in yield from disease may be 
counteracted in another way, by the de- 
velopment of varieties that are by nature 
resistant to the particular form of disease 
that does the damage. More attention than 
.formerly has been paid in recent years to 
the development of disease-resistant forms, 
especially in America and in the newer 
wheat-growing countries. The reason is 
perhaps to be found in the fact that in 
America disease is a more important fac- 
tor than in Europe. This is because wheat 
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is planted in vast, continuous areas, which 
favors the spread of disease, whereas in 
Western Europe the areas are smaller, dis- 
continuous, and cut up into separate sec- 
tions by ridges and mountain ranges, which 
offer more or less impediment to the spread 
of parasitic infection. The development of 
resistant strains has been facilitated by 
study of the parasites. Gradually the life 
history of the parasitic fungi is becoming 
known through the investigations of phyto- 
pathologists, and this knowledge enables 
the wheat breeder to do his work more 
intelligently. 

Finally, as in part pointed out above, 
breeding for certain physical character- 
istics such as stiff straw, tight chaff, shape 
of kernel, dense head, has a tendency to 
increase yield by purely mechanical means 
in connection with harvesting by machinery. 


III. BREEDING OF SOFT AND DURUM WHEATS 


Uses oF Low-PROTEIN WHEAT 


Hitherto, it has been tacitly assumed in 
the present discussion that the sole objec- 
tive of the wheat breeder is the improve- 
ment of bread wheat; and this is indeed 
usually true. However, bread is by no 
means the only form in which wheat is 
consumed. Very large quantities of flour 
are used, for example, in cake, cracker, and 
biscuit making. For these types of products 
it is not so essential that high-protein 
wheats be used. The better kinds of mod- 
erately soft wheats are entirely satisfactory. 
The wheat breeder developing wheats for 
cake and cracker flour need not follow the 
same objective as the breeder of bread 
wheats. He may work toward high-yielding, 
large, plump-berried varieties, provided he 
does not at the same time permit the qual- 
ity of the protein to deteriorate too much. 
While statistical data are not available, it is 
probable that in countries like the United 
States with a high standard of living and a 
large and increasing per capita sugar con- 
sumption, the use of flour in cakes, crack- 
ers, biscuits, pies, and “sweet goods” gen- 
erally represents an increasing proportion 
of the per capita flour consumption. Flour 
in these forms and also as bread is becom- 
ing more and more a vehicle for sugar, 
fruits, and fats, and less and less a food 


per se. This trend is likely to increase the 
demand for good soft wheats and to mod- 
erate more and more as time goes on the 
demand of the commercial baker for flours 
with high protein content. Certainly it 
means a sharper differentiation of the two 
types of flour, strong and weak. 

Another form in which flour is consumed 
is in alimentary pastes. These are of two 
sorts: macaroni and spaghetti types, and 
noodle types. The wheat requirements of 
the two are quite different. The best maca- 
roni and spaghetti are not made from flour 
at all but from semolina. Semolina is gran- 
ular endosperm free from bran and germ. 
In the roller-milling process the wheat is 
not reduced to the fineness of flour in a 
single operation. Reduction is performed 
in a series of steps by passing the wheat be- 
tween successive pairs of rolls, of which the 
earlier pairs are so adjusted as to produce 
as little flour and as much coarse granular 
material as possible. Only after this coarse 
granular material has been freed from bran 
and germ by sifting and by air currents is 
it reduced to the fineness of flour. Before 
this final grinding, it is known as purified 
middlings or semolina. It is this material 
from which the best macaroni is produced. 
It is obvious that the hardest wheats must 
produce the most and the largest granules, 
because their endosperms are hard and 
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tough; whereas soft wheats with friable en- 
dosperms must produce the least. There- 
fore, the very hardest wheats are preferred 
for macaroni manufacture. As the durum 
wheats are the hardest, these are the maca- 
roni wheats par excellence, and indeed are 
so called.1 They are a drought-resistant, 
short-growing-period variety, grown prin- 
cipally in dryer sections where, because of 
their drought and rust resistance, they out- 
yield the common wheats of spring habit of 
growth. Obviously, in view of the principal 
uses to which durum wheat is put, the ob- 
jectives of breeders of durum wheat are not 
at all points the same as those of breeders 
of common wheat. 

For alimentary pastes of the noodle type, 
flour too poor in protein content and pro- 
tein quality to be satisfactory for bread or 
even cracker and cake may be used. If a 
breeder desires to develop wheat for this 
special use he may concentrate his efforts 
on all those characters that make for high 
yields. As a matter of fact, wheats are not 
grown specifically for noodles as durum 
wheat is grown for macaroni. There is 
enough soft, low-protein wheat in the 
world. Moreover, in the production of the 
higher grades of flour, the so-called patent 
flours, poorer flour is a by-product which 
may be used in these softer kinds of ali- 
mentary pastes. Indeed, the mills of the 
Pacific Coast of North America dispose of 
these flours, so-called clear flours, by ex- 
portation to the Orient whenever conditions 
permit. In the Orient little leavened bread 
is baked, but there is a considerable con- 
sumption of noodles and related products, 
for which clear flours and flours from club 
wheats so largely grown in the Pacific 
Northwest are entirely suitable. The sale of 
the clear flours in the Orient is much facili- 
tated by heavy bleaching in the mills. It is 
the demand for yeast-leavened loaf bread 
that has brought about the insistent de- 
mand for high-protein wheat, and the 
breeder of wheat to be used in pastry or 
noodles need not make high protein con- 
tent one of his major objectives. 

Finally, wheat is grown for forage and 


*But it must not be assumed that good durum and 
good hard spring wheats (for example, Marquis) of the 
same protein content behave identically in the making 
of bread and paste—quite the contrary. Flour from 
Marquis wheat makes the best bread, and semolina 
from amber durum wheat makes the best paste. 
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feed as well as for food. In some regions 
wheat is cut—usually when the seed is in 
the dough stage—and cured for hay. For 
this purpose varieties with luxuriant growth 
are desirable.’ In other regions winter 
wheat, if weather conditions are favorable, 
may be pastured during the winter or early 
spring, and then permitted to produce a 
crop. The tillering power and the ability to 
grow at lower temperatures are important 
characters if wheat is to be pastured. In 
some countries the straw has other uses 
than as feed or manure. For example, straw 
was largely used in England as a packing 
material, especially for pottery and other 
fragile manufactures. Farmers situated 
close to the seat of such industries obtained 
a material return from straw and were led 
to plant varieties with fine, stiff, long straw. 
As these are often very high-yielding but 
low-quality varieties, this use of straw un- 
questionably exerted a material influence 
on wheat breeding in England. In more re- 
cent times straw has been replaced for this 
purpose by other substances. In some re- 
gions, England and California for example, 
an important use of wheat is as poultry 
feed. The poultry feeder buys wheat on its 
appearance, not on chemical analysis. He 
prefers large, plump, white wheat, and it 
is reported that in England the grower of 
such wheat (which there is often rather 
poor for bread-making purposes) not un- 
commonly receives more for it from poultry 
feeders than from millers. Naturally, this 
has not been without its effect on the choice 
of wheats there grown. The bran and germ 
fraction of wheat from which the flour has 
been removed by the miller is also used for 
feed. There seems to be a widespread pref- 
erence for white bran. Why feeders should 
prefer white bran to red is not clear. Pos- 
sibly it is because white bran seems to them 
to contain more flour. In modern milling 
the by-product, millfeed, is an important 
item of income. Competition is so keen that 
the return on the bran must enter into the 
miller’s calculation both in the sale of flour 
and in the purchase of wheat. Now the color 
of the bran does not determine the quality 
of wheat, though it is true that among the 
high-protein, hard, flinty, vitreous sorts red 
varieties prevail. There are also high- 
quality white wheats. In breeding, there- 
fore, the color of the bran coat is a factor 
to be considered. 
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IV. HISTORY OF WHEAT BREEDING 


The breeder in his efforts to achieve the 
many diverse objectives of wheat breeding, 
and to give to the farmers of each district 
the particular variety of wheat that is most 
profitable under the special conditions pre- 
vailing in that district, has to use as founda- 
tion stock the varieties of wheat now in ex- 
istence. These are the raw materials out of 
which he must create the special wheats for 
special purposes. To understand the charac- 
ter of his work and the obstacles he has to 
surmount, it is helpful to inquire how 
present-day varieties came into existence 
and how present-day methods of breeding 
were developed. 


ORIGIN OF THE WHEAT PLANT 


Botanically, the wheat plant belongs to 
the genus Triticum. Botanists are far from 
agreement concerning the number of dis- 
tinct species that belong to this genus or 
of their relationships to one another. Bot- 
anists differ also concerning the origin of 
the different sorts of wheat. Some believe 
that at least certain of the different kinds 
were developed each from a single wild 
species; others, that they arose from acci- 
dental hybrids and perhaps also from mu- 
tations.* 

The idea that domesticated wheats may 
have originated from hybrids of different 
wild species finds support in the fact that 
wheat is normally self-fertilized, that is, the 
seed is the product of the female and male 
element (pollen) of the same flower. Cross 
fertilization does occur occasionally with- 
out human interference; but the fact that 


+The spontaneous origin of new characters is 
known as mutation. Individuals with new characters 
are known as mutants. Little is known concerning 
how mutation, which is comparatively rare with most 
plants, comes about. In some cases, certainly, mutants 
have turned out to be individuals with a hybrid in 
their more or less remote ancestry. 

2 This is not the place for a full discussion of the 
laws and mechanism of inheritance. For such a dis- 
cussion the reader is referred to E. B. Babcock and 
R. E. Clausen, Genetics in Relation to Agriculture 
(New York, 1927). 


°Epistola de sexu plantarum, quoted by Babcock 
and Clausen, op. cit., p. 335. 

*Vorlaufige Nachricht von einigen, das Geschlecht 
der Pflanzen betreffenden Versuchen und Beobachtun- 
gen, nebst Fortsetzungen 1, 2, und 3 (1761—-1766),” 
edited by W. Pfeffer, as No. 41, in Ostwalds Klassiker 
der Exakten Wissinschaften (Leipzig, 1893). 


it is the exception rather than the rule 
favors the maintenance of new varieties 
arising from hybrids that have appeared 
either accidentally or as the deliberate act 
of man. If such a hybrid possesses charac- 
teristics that enable it to survive, it will 
continue to be inbred indefinitely, since it 
will be self-fertilized. Hence, in the long run, 
a wheat hybrid will develop into strains or 
lines that have lost their hybrid character 
in that they breed true. Each of these strains 
or lines may represent a new variety since 
each may contain different combinations of 
the characters of its ancestors. Thus may 
be formed what is essentially a new type of 
plant.? If the types are suited to the en- 
vironment they will survive; if any one new 
type is better suited than its ancestors it 
may in time displace them. In the course 
of the ages many of the varieties of wheat 
have perhaps developed in this way. There 
was accidental hybridization. A new type 
arose. This was better suited to its environ- 
ment than the types from which it was de- 
rived, and for this reason replaced them. 
Or else it appealed to man as superior, so 
that it was deliberately selected and propa- 
gated. 

Deliberate, purposeful plant breeding by 
hybridization was practiced in ancient 
times: in China with various flowers; with 
roses in the Roman Empire; and in the 
seventeenth century by Dutch flower fan- 
ciers. However, no one knew anything con- 
cerning the laws of heredity and no one 
could prophesy the characteristics of hy- 
brids or of their offspring. The method was 
essentially one of trial and error. Indeed, 
nothing was known about the sexuality of 
plants before it was established by Camerer 
in 1694. Not until 1760 was the first suc- 
cessful scientific hybridization experiment 
performed by Kolreuter in crossing two spe- 
cies of tobacco. Though the phenomenon 
was much studied thereafter, its application 
to the improvement of crop plants remained 
for more than a century largely a matter of 
trial and error, for little was known about 
the laws determining the manner of inheri- 
tance by the hybrid of the characters of its 
parents. Moreover, the difficulties were 
multiplied because the progeny of hybrids 
vary in ways that were then quite mysteri- 
ous; the hybrid usually fails to breed true. 
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Its progeny may be of many types, each 
representing a different combination of the 
characters present in the wheats used in the 
original cross. 

Efforts, no doubt, were made by primitive 
peoples to improve wheat; but the tech- 
nique used was not that of hybridization, 
but mass selection. It consists simply in 
picking out choice plants from the main 
crop and sowing the seed from them for the 
next crop. When systematic plant breeding 
began in Europe in the latter part of the 
eighteenth century, and soon thereafter in 
America, this was the general method used. 
Applied to wheat, which is self-fertilized, 
no lasting success could be achieved and no 
new varieties developed unless it happened 
that accidental hybrids or mutants were se- 
lected for propagation. In order to main- 
tain improvement it is necessary to keep 
on selecting the best plants. Indeed, strains 
developed by this method have rarely been 
able to maintain themselves permanently 
unless based originally on the selection of 
hybrids or mutants, accidental or artificial. 
An improvement of the method, though no 
change in principle, was introduced when 
single individual plants were selected for 
propagation. When these happened to be 
hybrids or mutants, new varieties, which 
sometimes proved to be of great value, 
were originated. 


ARTIFICIAL HYBRIDIZATION 


The breeding of wheat by artificial hy- 
bridization was begun during the middle 
of the nineteenth century. It represented 
an immense advance, since by this method 
it is possible deliberately to produce new 
varieties. In the beginning the procedure 
was relatively simple: two kinds of wheat 
were crossed, the seed of the hybrid plant 
was sown, and selection was made from its 
progeny. Breeders later resorted to mul- 
tiple crosses: the first hybrid was crossed 
with another form, and sometimes the hy- 
bridization continued for a number of gen- 
erations. 

However, while the introduction of the 
method of selecting plants with desirable 
characters from the descendants of artifi- 
cial hybrids introduced a new era in wheat 
improvement, nevertheless the work re- 
mained rather haphazard so long as the 
laws of inheritance of characters were not 
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applied to the problems of wheat improve- 
ment. Wheat breeders endeavored to help 
themselves out of their difficulties by seek- 
ing correlations between characters. By 
correlation is meant that two characters 
which, so far as appearances go, are not 
physiologically related to each other, seem 
always to be transmitted together. The idea 
underlying these studies was that if one 
could ascertain what traits are inherited 
together, one should be able to select more 
intelligently the parents for a cross. For 
example, if redness of the bran coat were 
always associated with high protein con- 
tent, this knowledge would be enormously 
helpful in the process of selecting the most 
promising parents for a cross, and subse- 
quently in making selection from among 
their hybrid progeny. 

An immense amount of work was done to 
establish such correlations as guides in 
breeding and selecting, but on the whole 
with but few results of practical value. Such 
correlations as were uncovered served 
merely as makeshifts employed by the 
breeders of the second half of the nine- 
teenth century for lack of real knowledge 
of the laws of heredity. Yet two of the 
fundamental laws had been discovered by 
Gregor Mendel as early as 1865. Unfor- 
tunately, his publication was overlooked 
and remained generally unknown till un- 
earthed by deVries, Correns, and Tscher- 
mak about 1900, when Mendel’s laws were 
rediscovered and verified? by them and also 
by Johannsen. Only since that time has a 
real science of genetics arisen which is ca- 
pable of explaining many of the phenomena 
of heredity, and of serving as a guide to the 
breeder. Only since the turn of the century 
has truly scientific breeding been possible. 
Breeders before then crossed varieties on 
their personal judgment and experience, 
guided only by what had been established 
in the way of correlation of characters. The 
result was largely a question of trial and 
error; yet in this period some of our most 
valuable varieties were produced. Note- 
worthy examples are to be found in 
Farrer’s Australian wheats, Federation 
and Comeback, and Saunders’ Canadian 
wheats, Marquis and Preston. 


*For an exposition of the character of these laws 
the reader is referred to the book of Babcock and 
Clausen above cited. 


HISTORY OF WHEAT BREEDING 


SCIENTIFIC BREEDING BY EXPERIMENT STATIONS 


With the introduction of artificial hybridi- 
zation, the practice of breeding wheat grad- 
ually passed more and more out of the hands 
of farmers, practical men, amateurs, and 
seedsmen into the hands of scientists. This 
is due in part to the fact that as scientific 
methods began to be applied, scientists nat- 
urally had the advantage over amateurs. 
The main reason, however, is that as sys- 
tematic methods came into use it was found 
necessary for the best results to test out 
many hundreds of progeny of hybrids each 
year and to grow the plants chosen for 
propagation over a series of years. All this 
involves great expense and a long contin- 
uance of the work. Few private persons are 
able to support such work for long. Scien- 
tists are commonly connected with per- 
manent institutions, such as agricultural 
colleges, agricultural experiment stations, 
universities, or botanic gardens, supported 
out of public funds or private endowments. 
These commonly possess the resources and 
the facilities to undertake large-scale, long- 
continuing investigations such as nowadays 
are required in wheat breeding. And so it 
is not astonishing that at the present time 
the practice of systematic wheat improve- 
ment has passed very largely out of private 
hands and is now being conducted by ag- 
ricultural colleges and experiment stations. 
This does not mean that no new varieties 
are ever at the present time introduced by 
others; such introductions are, however, 
the exception. It happens now and then 
that a farmer is struck by some individual 
plant in a field of wheat, saves its seed, and 
propagates it. If it is a hybrid or a mutant, 
this may result in the introduction of a new 
strain or variety. The recent introduction 
of Blackhull wheat in Kansas is an instance 
of this kind. 

While it is perhaps to be regretted that 
with the reduction in numbers of the pri- 
vate wheat breeder there has been a loss of 
individual initiative in crop-plant breeding, 
there are many compensations. So long as 
it was possible for private individuals to 
work successfully in originating new varie- 
ties, it happened not infrequently that 
varieties inferior to those already being 
grown, or at least not superior, were foisted 
upon farmers by seedsmen and others as 
improvements. If the variety caught the 
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farmers’ fancy, very considerable profits 
accrued to the introducer. Occasionally an 
old and well-known variety was merely 
given a new name and the seed sold to 
farmers at high prices. This sometimes 
happened purely from ignorance. Indeed, 
so long as there was a great commercial 
element in wheat breeding, involving the 
chance for large profits, possibilities of 
fraud upon the farmer and of injury to the 
reputation of the wheat from a given lo- 
cality were serious. 

Injury of reputation is a most significant 
matter. The place of origin of wheat is an 
important consideration in the minds of 
purchasers in determining price. It is there- 
fore important that the wheat of a given 
geographic section be as uniform as pos- 
sible and consist preferably of but a single 
variety. The more perfectly a wheat- 
growing region can standardize its wheat, 
the more uniform and invariable it is, the 
greater the sense of security of the buyer. 
Anything that lessens this uniformity les- 
sens the sense of security of the buyer and 
induces a correspondingly unfavorable re- 
action in regard to the price he is willing 
to pay.! The introduction of a new variety, 
unless it is manifestly superior to those al- 
ready grown, has this effect. Indeed, there 
are wheat-growing regions where relatively 
low average prices are received because 
many varieties are grown and no one is 
standard. No doubt one of the factors re- 
sponsible for the good prices paid for the 
wheat of western Canada is its uniformity, 
for it consists predominantly of a few va- 
rieties only, indeed largely one. Experiment 
stations have no commercial interests at 
stake and painstakingly study new varieties 
for years and consider the economic effects 
of their introduction before offering them 
for general use. Moreover, they carefully 
test old or new varieties recommended by 
others, and oppose or encourage their in- 
troduction as their respective merits seem 
to the scientists of the experiment stations 
to warrant. On the whole, it would seem 
that the all-important rdle now played by 
the experiment station brings in its train 
benefits which rather more than counter- 
balance the general disappearance of pri- 
vate initiative. 


1For assurance in purchases, millers map the wheat- 
growing regions. 
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THE OBJECTIVES OF WHEAT BREEDING 


V. COMPLEXITY OF THE PROBLEM OF WHEAT BREEDING 


Great as has been the progress toward 
truly scientific breeding, that goal is far 
from having been reached. There are many 
obstacles still to be surmounted. One of 
these is the difficulty of knowing what the 
characters of the plant as it stands in the 
field, for example, length of straw, have to 
do with the characters of its seed. In the 
last analysis the farmer is interested in the 
seed rather than in the plant that produces 
it. The plant is merely a means to an end, 
a machine to produce seed. Its character- 
istics interest him only in so far as they 
determine the quantity and characteristics 
of the seed harvested.1. Unfortunately, it is 
difficult to prophesy from the character- 
istics of a wheat plant what sort of seed it 
will produce. How immensely complex are 
the correlations between the characteristics 
of the plant itself and of its seed is in part 
dependent upon the fact that the seed is 
not exactly a single individual, like the 
young of animals. It is in fact a sort of pair 
of twins, because in seed-bearing plants 
fertilization is in a way double. 

In seed-bearing plants both the male and 
the female reproducing cells, when mature, 
have two nuclei which in fertilization pair 
off, giving rise to two new nuclei, one of 
which produces the embryo, while the other 
produces the endosperm. The embryo or 
germ is the new individual; from it the 
daughter plant develops. It is but a small 
portion (less than 4 per cent by weight) of 
the seed, and is situated at one pole of the 
berry opposite to the crease or furrow that 
is found along one side of the seed. The 
endosperm is a relatively large store of re- 
serve food which is utilized in germination 
by the embryo as it grows into the seedling. 
It enables the seedling to grow until a root 
system adequate for drawing nourishment 
from the soil has been formed. On germi- 
nation the embryo becomes a parasite upon 
the endosperm; in its early life the embryo 
consumes the endosperm in order that it 
may grow. 


*This naturally ceases to be true where straw has 
sufficient value to be a joint product of importance, 
or where wheat is cut for hay. 

’*The comparison of a seed with a hypothetical 
pair of dissimilar twins is not, scientifically speaking, 
strictly warranted; but as a metaphor it is accurate 
enough to be useful in the present connection. 


One may therefore think of a seed as a 
sort of pair of Siamese twins, but a pair 
of twins in which the two individuals are 
not merely dissimilar? but in which one, the 
embryo, becomes a parasite upon the other, 
the endosperm. It must follow that the cor- 
relation of plant characters with the inheri- 
tance of endosperm characters is complex; 
the endosperm, though formed by the same 
parents, may have a somewhat different in- 
heritance from its embryo twin, just as two 
children need not necessarily possess 
exactly identical combinations of the char- 
acters of their parents. The miller is not 
interested in the embryo; he endeavors to 
remove it as completely as possible from 
flour and he would pay a premium for 
wheat without any embryo at all. His in- 
terest lies in the other twin, the endosperm. 
Yet it is through the embryo that the inheri- 
tance of endosperm characters is passed 
down from generation to generation. 

It is easy to understand that the wheat 
breeders of the last half of the nineteenth 
century encountered difficulties when they 
endeavored to establish correlations be- 
tween endosperm and plant characters, i.e., 
when they endeavored to foretell from the 
character of the wheat plant what would be 
the characters of its seed and to predict the 
characteristics of the seed of its progeny. 
It is obvious that the establishment of such 
rules would facilitate breeding immensely. 
An enormous amount of experimentation 
was done with comparatively meager re- 
sults owing to the complexity of conditions. 
Certain correlations were, however, estab- 
lished in a general way, though subject to 
numerous exceptions. Some of these are of 
interest in the present connection. 


ESTABLISHED CORRELATIONS 


It was established that in general, though 
subject to exceptions, a longer growing 
period is usually accompanied by greater 
yield, larger size of individual berry, and, 
unfortunately, by lower protein content 
also. As a rule, wheats that produce flour 
with characteristics desired by bakers of 
bread, have a high protein content, though 
to this there are exceptions. Hence, it may 
be said that generally the highest yields 
are usually incompatible with the highest 
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protein content.’ Large size of the wheat 
berry, as has been stated, is apt to go with 
low protein content. Usually, too, glassy or 
vitreous appearance and translucency of 
the endosperm indicate high protein con- 
tent, though not invariably. In short, with 
some exceptions, a long growing period 
and high yields go together, and are usually 
incompatible as a rule with high protein 
content. To put it still another way, most 
of the long-growing-period wheats, to which 
the most widely grown of all wheats, the 
so-called winter wheats, belong, are usually 
heavy yielders of the softer kinds of wheat, 
whereas most of the short-growing-period 
wheats, the so-called spring wheats, are 
usually light yielders of the harder, higher- 
protein sorts of wheats. Under favorable 
circumstances hard winter wheats have 
been developed and perfected. For a given 
variety, cultural conditions which favor a 
long growing period, such as deep plowing, 
heavy fertilization, thin seeding, plenty of 
moisture, result usually in lowering protein 
content. Climate alone has an immense in- 
fluence not only on the yield but also on the 
chemical composition of the seed of a given 
variety of wheat. 

Especially important seems to be the 
length of the period between flowering and 
maturity. It seems that as the fertilized 
flower begins to develop into the seed the 
protein is deposited in it first; the starch 
accumulates more gradually later, and over 
a longer period. Hence, for a given variety, 
the longer the interval between flowering 
and maturity the more time is there for 
starch to be deposited and accumulate in 
the seed. The proportion of protein to 
starch in the mature seed must be reduced 
thereby, though the absolute quantity may 
not be changed. Therefore, anything that 
lengthens the period between flowering and 
seed maturity tends to reduce the percent- 
age of protein in the ripe seed. This usually 
means a reduction in bread-making quality 


11It follows that it is obviously unfair, as is done so 
frequently, to assert that agriculture in one country is 
more efficient than in another because wheat yields 
are greater. The character of the varieties it is pos- 
sible to grow in the two countries with very different 
climates is probably at least as important a cause of 
differences in yields as agricultural technique. 

2This has been established by the experiments at 
the Food Research Institute. See H. L. van de Sande 
Bakhuyzen, “Studies on Wheat Grown under Constant 
Conditions,” Plant Physiology, January 1928, III, 1-30. 
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since, other things being equal, quality for 
this purpose depends upon the percentage 
of protein. At the same time it is obvious 
that, if the protein content does not much 
change, whereas the percentage decreases 
due to increasing deposition of starch as 
the period after flowering is prolonged, the 
size of the seed must increase and with it 
the crop yield. And this is in accord with 
the correlations above mentioned. 


ENVIRONMENTAL FACTORS 


And so it also becomes obvious that any- 
thing that lengthens the period between 
flowering and ripening should lower pro- 
tein content and increase yield. A long 
growing period may be an inherent char- 
acteristic of a given variety, but this period 
may more or less be lengthened or short- 
ened by climate, weather, or method of cul- 
tivation. Thus statisticians have established 
the probability that cool, cloudy, or even 
rainy weather at the time of flowering 
favors high yields. The physiological rea- 
son for this correlation? is that at the time 
of blossoming there is an enormous in- 
crease in the water requirements of the 
plant because transpiration, i.e., loss of 
water from the surface of the plant, is 
greatly increased. The sudden demand for 
moisture that accompanies blossoming is 
difficult for the roots of the plant to meet. 
The result is more or less rapid dessication 
of the annual plant leading to its final 
death. The more dessication, the greater 
the corresponding injury and the shorter 
the subsequent life of the plant, the smaller 
the seeds, the smaller the yield, and the 
higher the protein content. Hence, it fol- 
lows that anything that reduces transpira- 
tion, i.e., the loss of water from the plant’s 
surface, would tend to reduce the extent of 
the dessication at the time of blossoming, 
as well as the extent of the injury resulting 
therefrom and would lengthen the subse- 
quent life of the plant. This in turn would 
tend to increase yield while reducing the 
percentage of protein. It is obvious that 
high humidity of the atmosphere would 
tend to reduce evaporation. And this ex- 
plains why rainy and cloudy weather at the 
time of flowering tend to increase yields. 
Other things being equal, wind would in- 
crease evaporation and tend to have the 
opposite effect. 


288 


It is obvious, then, that yield and protein 
content are not solely determined by he- 
redity but that the effects of inheritance are 
modified by environment from season to 
season and from place to place. Therefore, 
it is difficult to know in any one year to 
exactly what extent the yield and protein 
content of that year are due to inheritance 
and to what extent they are due to environ- 
ment. For this reason a new variety must 
be tested for many years so as to eliminate 
the effect of yearly fluctuations in environ- 
ment before one can estimate the part 
played by inheritance in determining yield 
and protein content. In wheat-breeding 
work it would therefore seem worth while, 
in addition to growing field plots, to grow 
a few plants of each variety under test in 
rooms in which all environmental condi- 
tions are kept constant. This does not 
hitherto seem to have been attempted, but 
the writer is convinced that the time that 
could be saved and the information that can 
be obtained in only this way, not merely 
concerning protein content but also con- 
cerning growth rates at different stages, 
would many times pay the added cost. 


INHERITANCE OF QUALITATIVE CHARACTERS 


Yield and protein content are characters 
that are sometimes termed quantitative to 
distinguish them from other types that are 
qualitative. A qualitative character is one 
that is either present or absent; presence or 
absence of awns and presence or absence 
of pigment in the seed coat are such char- 
acters. A quantitative character is one that 
is always present but to varying degree. 
The mode of inheritance of qualitative 
characters is understood; they obey Men- 
del’s laws. Unfortunately, however, they 
have little or no economic importance. 
Grain-yielding capacity, on the other hand, 
perhaps the most important character to 
control, like almost all quantitative charac- 
ters either does not obey Mendel’s laws or 
else does so under conditions so complex 
that it has as yet been impossible to unravel 
them under field conditions. Similar con- 
ditions prevail for other characters desir- 
able to control, such as length of growing 
period, resistance to drought, to frost, to 
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lodging (stiffness of straw), to shelling out, 
and to disease. The conditions under which 
these characters are inherited seem very 
complex and are not yet clearly understood. 
Nevertheless, progress is being made; and 
even with what is already known, more 
rapid advance is being achieved in wheat 
improvement than would have been possi- 
ble in the days before the recognition of the 
significance of Mendel’s fundamental dis- 
coveries. 


It must by this time be obvious to the 
reader that all purposes cannot be met in a 
single variety of wheat any more than with 
domestic animals. A horse cannot at one 
and the same time be an ideal draft animal 
and also a good racer. The purpose of the 
wheat breeder is not to produce a single, in 
all respects ideal, variety, but a series of 
varieties, each of which is as nearly ideally 
adapted as possible to the economic condi- 
tions of the particular wheat-growing sec- 
tion for which it is designed. Yield will 
usually be the foremost objective of the 
wheat breeder; but he must also consider 
quality. He will oftenest produce varieties 
that represent a compromise between the 
highest yielding power and the highest 
quality. The need for continuing wheat im- 
provement seems unlikely to disappear for 
many years to come. In the past the objec- 
tives of wheat breeders have had to be 
modified to meet changing conditions of 
agriculture and of civilization. The wheat 
that is most profitable for extensive one- 
crop farming may prove the reverse when 
the type of farming becomes more diver- 
sified and more intensive. The type of flour 
that is satisfactory to the consumer in one 
generation may no longer prove so in a 
later generation, when taste changes and 
when methods of converting the raw wheat 
into the food that comes to the table are 
altered. There will be work for the wheat 
breeder for years to come, and it is there- 
fore gratifying that so much progress is 
being made through purely scientific inves- 
tigations in learning the nature of the fun- 
damental laws of heredity, knowledge of 
which must inevitably facilitate enormously 
the approach to perfection in wheat culti- 
vated for any given purpose. 
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HE “world price of wheat” is often discussed, usually 

with reference to prices in the United Kingdom; but 
actual price series that may reasonably be regarded as repre- 
senting British or world prices are not often encountered. 
There are at least two important purposes which no well- 
known series seems fitted to serve: as a central representative 
series for short-time comparisons with cash wheat prices in 
the great wheat-producing and wheat-consuming countries of 
the world; and for comparisons of cash wheat prices on the 
world market undertaken to ascertain what particular types 
and grades are normally premium or discount wheats, and 
how relationships shift from year to year. 

Weekly averages of daily quoted prices of all sales of 
wheat parcels in the United Kingdom appear to serve these 
purposes better than any other world price series now avail- 
able. This series is presented here for the first time, covering 
the last six crop years. Comparisons with other series illus- 
trate its adequacy. Sales of cargoes are too few to provide a 
continuous series. Liverpool wheat futures prices are not 
continuous, and cannot be employed without splicing one 
future to another in such a manner that the price movement 
is obscured. Monthly average prices of all wheat imported 
into the United Kingdom do not reflect short-time fluctua- 
tions satisfactorily. The prices of straight-run flour at Lon- 
don are at times affected by special developments in the 
milling industry. The prices of single grades of wheat are 
usually not continuous. The parcels price seems best to fulfil 
the requirements of a world wheat price useful for short-time 
analyses. It is continuous, representative of the range of 
prices in the United Kingdom, available without undue lapse 
of time, and reasonably easy to obtain on a weekly or even a 
daily basis. 
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BRITISH PARCELS PRICES 
A WORLD WHEAT PRICE SERIES 


The “world price of wheat” is a concept 
fraught with difficulties of formulation and 
interpretation. At any given time, even 
when allowance is made for different cur- 
rencies and units of measure, the commod- 
ity called wheat is sold at very different 
prices on the thousands of markets scat- 
tered over the world. Price differentials 
arise because wheat is not a homogeneous 
commodity; because wheat of a given type 
and quality may be put to diverse uses; 
because of costs of transportation between 
surplus and deficiency areas; and because, 
in spite of a high development of means of 
communication and transport, local gluts or 
shortages cause prices in affected local mar- 
kets to move out of line 


kets through which specified quantities of 
all sorts of wheat are sold by middlemen; 
or one might choose to average the prices 
only of bread wheats in markets recognized 
as important; and so on. It would obviously 
be difficult to demonstrate that any series 
was clearly the one which best represented 

the world price of wheat for all purposes. 
Some simplification of the problem is es- 
sential; and most students have preferred, 
partly in the absence of price statistics on 
many markets and partly from considera- 
tions of logic and convenience, to regard 
prices registered in the United Kingdom, 
especially Liverpool, as the most significant 
world wheat prices, because they are of 
dominant importance at 


with those in central mar- 
kets. One does not expect 
wheat containing a high 
proportion of moisture to 
sell on a given market at 
the same price as wheat 
dryer but otherwise the 
same. Prices of a given 
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trade.’ The United King- 
dom imports more wheat 
than any other country, 
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grade of hard red winter 
wheat are not likely to be identical in Dodge 
City and Kansas City, or in Galveston and 
Liverpool. If between two seasons prices of 
comparable wheats rise ten cents in Liver- 
pool but fall fifty cents in an isolated local 
market in interior China, the fact is not sur- 
prising. Durum wheat, which is used in the 
manufacture of alimentary pastes, cannot 
be expected to command the same prices as 
a given grade of bread wheat. Throughout 
the world there is at any given time a con- 
siderable variety and range of wheat prices, 
surprisingly wide to those outside the trade 
who are accustomed to think of wheat as 
simply wheat; and from year to year par- 
ticular wheats occupy different positions 
within the range. 

If price statistics were available for all of 
the thousands of markets in which wheat is 
sold, one might construct a large number of 
wheat price series that could be regarded, 
with stated qualifications, as world wheat 
price series. One might choose prices re- 
ceived by producers everywhere for all 
wheat sold by them, or prices in all mar- 
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able bread wheat; tariff 
restrictions have not disturbed trade and 
prices in the United Kingdom for many 
years; the wheat shipping business in all its 
aspects has long tended to concentrate in 
the hands of the English, rendering the 
United Kingdom the world’s great entrepot; 
wheats from all sources compete more 
freely and in larger volumes in the United 
Kingdom than elsewhere; and Liverpool is 
the most important wheat trading center of 
the United Kingdom. The wheat price on 
such a great world market as the United 
Kingdom or Liverpool, sensitive to world 
conditions of supply and demand but not 
dominated by local conditions in any given 
country, is undeniably among the most sig- 
nificant of several possible world wheat 
prices. 

But in the United Kingdom, as in other 
markets, there exists at any time a variety 


1 Similarly the world wheat crop is often discussed, 
even though deficient statistical data necessitate omis- 
sion of the large crops of China and Asia Minor and 
smaller crops of other countries in all years, and of 
the huge Russian crop in some years. 
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of wheat prices, not a single price. For one 
reason or another, no price series in current 
use seems to be representative of the range; 
at least no series currently presented is ca- 
pable of showing with sufficient exactness 
the general movement of import wheat 
prices from week to week. The primary 
object of this study is to present a com- 
puted price series of British import wheats, 
based upon daily quotations of parcels 
prices. 

In order to obtain a reasonably clear 
view of the world wheat situation over 
short periods of time, one requires a wheat 
price series not only representative of the 
range of import prices in the United King- 
dom, but also susceptible of presentation on 
a weekly basis. With such a series, one 
may make significant comparisons with 
representative wheat prices in the impor- 
tant exporting and importing countries of 
the world. Furthermore, the price series 
representative of the range of United King- 


CONSTRUCTION 


The wheat arriving in the United King- 
dom from exporting countries comes partly 
in cargo lots in tramp vessels, partly in 
“parcels” in cargo liners, cargo and passen- 
ger liners, or tramps. These “parcels” may 
represent anything from a few thousand 
bushels up to more than a hundred thou- 
sand.' The wheat is unloaded chiefly at Lon- 
don and Liverpool, but in part also at Man- 
chester, Hull, Bristol, and Glasgow. The 
Corn Trade News and the London Grain, 
Seed and Oil Reporter publish daily the 
price (in shillings and pence per quarter) 
at which each cargo or parcel is sold. Some 
parcels and cargoes are sold “spot,” some 
“due,” some “sailing” or “shipped” on a 
particular date, some “to arrive” at a 
particular time. Sales probably represent 
predominantly transactions between the 
importing merchant who owns the wheat 
and the miller who intends to use it. Not 
all of the wheat imported into the United 
Kingdom is included in the parcels and 
cargo sales, chiefly because some wheat is 
shipped directly from exporters to millers, 
and transactions between them are not 
recorded on any market. One may assume, 


1In exporting and shipping circles the standard 
parcel is commonly regarded as 40 thousand bushels. 
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dom prices is desirable for comparisons 
displaying the usual price relationships of 
particular types and grades of wheat to the 
average, and such deviations from _ the 
usual relationships as occur over short 
periods of time. 

For these purposes at least, the British 
parcels price series in the form of weekly 
averages, here presented for the first time, 
appears more satisfactory than any series 
available. It fulfils certain important re- 
quirements. It is continuous in time, with- 
out gaps and free from “splicing”; it is 
adequately representative of the range of 
import wheat prices in the outstanding in- 
ternational market; it permits short-time 
fluctuations to be followed; it is available 
without undue lapse of time; and it is 
reasonably easy and inexpensive to com- 
pute. The better to reveal its nature and 
significance, this series is compared with a 
number of other series of wheat prices in 
the British markets. 


OF THE SERIES 


however, that prices of such wheat would 
ordinarily conform fairly closely to prices 
registered in the open market. 

A series of average daily prices which 
included all “spot” sales both of cargoes 
and of parcels at all ports, weighted if pos- 
sible by quantities sold, would seem most 
likely to represent import wheat prices 
in the United Kingdom in their most gen- 
eralized form. The same for Liverpool or 
London rather than all ports would perhaps 
serve equally well; theoretically better, 
indeed, if precise price comparisons are 
sought, because there may normally be 
slight differentials between prices in differ- 
ent markets of the United Kingdom. In 
practice, however, we have found it neces- 
ae to be content with something less than 
this. 

Our series of British parcels prices is an 
unweighted simple average of prices re- 
ported for each day’s sales of parcels. From 
the London Grain, Seed and Oil Reporter 
a summation is made of the prices of all 
sales of parcels to all ports reported as of a 
given day, whether or not the sales are spot 
or to arrive. The sum is divided by the 
number of sales reported, to reach a daily 
average; weighting is impossible because 
the size of each parcel is not reported. The 
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resulting figures, in shillings and pence per 
quarter of 480 pounds, are converted into 
dollars per bushel of 60 pounds. Conver- 
sions from English to United States cur- 
rency are made at par of exchange since 
June 1, 1925, when England was again on 
the gold basis, and previously at noon cable 
transfer rates of exchange. 

It will be observed that we have disre- 
garded the fact that parcels are sold both 
“spot” and “to arrive.” One seeks, of course, 
a price for wheat actually laid down in the 
United Kingdom, not for wheat about to 
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parisons of prices are sought, it would of 
course be desirable to obtain an average 
either for London or Liverpool; but ex- 
treme precision for some purposes seems 
less desirable than more representative 
averages calculated from considerable num- 
bers of price quotations daily. 

The exclusion of prices of cargoes de- 
serves fuller explanation. Sales of cargoes 
do not occur every day when the markets 
are open. This is shown by Chart 1, which 
gives a comparison of daily average parcels 
prices with daily weighted average cargo 
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be laid down in the course of some weeks. 
But most of the sales are in fact either 
“spot” or “to arrive” within a few days; 
the exceptions seem not to be numerous, 
though the proportion of these to all sales 
varies at different times. The labor of 
separating spot sales from sales to arrive— 
and especially the near from the distant to 
arrive sales—is considerable, and appears 
to have too small an effect on the curve of 
prices to be worth the additional labor. 

We have also taken no account of the 
particular port of the United Kingdom 
to which parcels sales are made. There 
are relatively few sales of wheat shipped 
to Manchester, Hull, Bristol, Glasgow, and 
other ports; the great bulk of the wheat goes 
to Liverpool and London. The differences 
between London and Liverpool parcels 
prices for the same grade of wheat on the 
same days are slight; and the inclusion 
of sales to all ports gives a number of sales 
resulting in a more representative average 
than could be secured from the sales to any 
single port. If exceedingly precise com- 


prices in 1925-26.1 The solid line connects 
the daily average parcels prices. The light 
dotted line connects average weighted 
cargo prices for periods when sales were 
recorded on two or more successive busi- 
ness days. The hollow circles represent 
either isolated days when sales of cargoes 
were reported (days when there was no sale 
on the preceding or following day or days), 
or days at the beginning and end of a brief 
period during which sales were reported 
on successive business days. In the course 
of the year 1925-26 out of 301 business days 
there were 136 on which no cargo sales were 
reported. The chart shows that prices of 
parcels and of cargoes move in the same 
general direction, as would be expected; 
but in certain rather numerous instances 
cargo prices are far above the average 
parcels price for the day, while in other 
instances they are far below it. The ex- 
planation lies in the fact that on a par- 


1The size of each cargo sold is reported; conse- 
quently cargo prices can be and have been weighted 
by volume. 
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ticular day the only cargo sold may consist 
of a premium or discount wheat, while 
sales of parcels may be numerous and may 
consist of premium and discount wheats 
about equally. If cargoes were sold on 
every business day, and if on each business 
day a sufficient number of cargoes of di- 
verse sorts of wheat were sold to permit 
averages comparable from day to day to 
be drawn, then the weighted cargo price 
would be as good as or better than any. 
But since these conditions do not hold, little 
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parcels price, because sales of cargoes are 
relatively few in number. To omit the cargo 
prices altogether is therefore justifiable 
merely to render computation easier. 

The relation of the daily average parcels 
price to the range of daily parcels prices 
from which it is calculated is illustrated in 
Chart 2, which shows the data for the year 
August-July 1925-26. The range is seldom 
less than 10 cents per bushel, and then only 
when the number of parcels sold is very 
small. It usually approximates 20 cents per 


CuHartT 2.—DAILY RANGE AND AVERAGE OF BRITISH PARCELS PRICES, 1925—26* 
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is to be gained by taking account of cargo 
sales in any way. 

It is impossible to weight the parcels 
prices by volume because volume is not 
reported; hence one cannot construct a 
weighted price of cargo and parcels sales 
combined. There is furthermore no way 
of ascertaining how great are the relative 
volumes of cargo and parcels sales; hence 
one cannot combine the weighted average 
daily cargo price with the unweighted aver- 
age daily parcels price by ascribing a given 
weight to each. The alternative is to include 
sales of cargoes in an unweighted combined 
cargo and parcels price, disregarding dif- 
ferences in size between cargoes and par- 
cels. Judging from tests that we have made, 
this procedure would yield series differing 
almost imperceptibly from the unweighted 


bushel, and on some days exceeds 50 cents. 
A range as wide as 50 cents, however, is 
distinctly exceptional, and is usually due 
to the sale of a single parcel of discount 
wheat at a price far below the modal price 
of the day. On August 7, 1925, for example, 
the range of parcels prices was from $1.28 
to $1.92 per bushel; but there were 33 par- 
cels sold on that day, and 32 of them were 
sold at prices ranging from $1.56 to $1.92 
per bushel. Since the daily range of parcels 
prices ordinarily falls between 20 and 30 
cents per bushel, it is clear that the use of 
a price series for a single grade of wheat 
as a British import price may prove mis- 
leading, especially if the grade chosen does 
not consistently maintain its relative price 
position with respect to other grades. 

The simple arithmetic average of daily 


COMPARISONS WITH OTHER SERIES 


parcels prices seems to be as satisfactory 
as any less simple average; it is at once 
the most familiar and the easiest to com- 
pute. The number of sales of parcels is 
ordinarily sufficient to permit the calcula- 
tion of representative averages. In 1925-26 
the number of parcels sold per business day 
averaged 15. Between 10 and 30 parcels 
were sold daily on 193 business days out of 
301 in the year; between 31 and 62 parcels 
were sold on 22 days; and between 1 and 9 
parcels were sold on 84 days. Less than 5 
parcels daily were sold on only 28 days out 
of 301; there were only 7 days in the year 
when but one parcel was sold, and two days 
when no parcel was sold. There were very 
few days in which parcels of only one grade 
of wheat were sold. 

In view of these characteristics of the 
original data, it seems clear that arithmetic 
averages of parcels prices result in a series 
of daily prices which may be regarded as 
reasonably representative of the prices of 
all wheat entering the United Kingdom. 
The series is practically continuous, it can 
be made to yield daily figures, and it is 
easy to compute. Moreover, it can be com- 
puted without great lapse of time, since the 
original data ordinarily reach even the dis- 
tant sections of the United States not more 
than two weeks after the date of issue. 

In subsequent pages we have chosen to 
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present weekly averages of parcels prices. 
These are simpler for use in the study of 
price relationships extending over periods 
of several years; moreover, the computa- 
tion of weekly averages serves to obviate 
the unrepresentative quality of daily prices 
on occasional days when only a few or no 
parcels were sold. Weekly average parcels 
prices are computed on the basis of weeks 
ending on Saturday; summations of all 
sales throughout each week, in terms of 
English currency, are divided by the num- 
ber of sales made in each week. The re- 
sulting figures have been converted to 
United States currency at par after June 1, 
1925, and at weekly average noon cable 
transfer rates of exchange before that date. 
Subsequent charts show parcels prices over 
six years, from August 1922 to June 1928; 
data are from daily issues of the London 
Grain, Seed and Oil Reporter except for 
1922-23, when weekly issues of Broomhall’s 
Corn Trade News were used. The weekly 
data, showing high, low, and average par- 
cels prices in terms of both English and 
United States currency, are given in Appen- 
dix Table I. Weekly average parcels prices 
in terms of United States currency appear 
in Chart 3. Chart 4 shows monthly average 
parcels prices; and other charts show five- 
week moving averages of weekly average 
parcels prices. 
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In searching for some British series of 
wheat prices worthy to be selected as a 
world price, one encounters several other 
possibilities. Cargo prices have already been 
considered, and have been found unsatis- 
factory. There remain the prices of Liver- 
pool wheat futures, the prices of imported 
wheat as obtained from foreign trade sta- 
tistics, the prices of straight-run flour con- 
verted into terms of wheat, and the prices 
of several grades or varieties of wheat. 
Futures prices are perhaps most commonly 
employed in discussions of the world wheat 
price, and the prices of particular grades 
are also commonly used. The customs 
prices are less familiar, and the prices of 
straight-run flour in terms of wheat have 
never before been computed so far as we 
are aware. In subsequent pages these series 
are compared with the series of British 
parcels prices, without attempting any de- 


tailed analysis of the deviations but with 
a view to testing the relative merits of the 
parcels series. 

Chart 3 (p.294) shows British parcels 
prices weekly compared with weekly aver- 
ages of Liverpool futures. The futures 
prices are arranged so as to show in any 
week the prices of the nearest future, and, 
during the last four weeks in which the 
nearest future is quoted, the prices of the 
next most distant future as well. Thus the 
March future is shown alone throughout 
January and February, but in contrast with 
the May future in the closing month of 
March. 

The first objection to the use of Liverpool 


1The shift was made only because daily issues of 
the London Grain, Seed and Oil Reporter for 1922-23 
are not in our files. There appears to be no significant 
difference between parcels sales reported by the two 
journals. 
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futures prices as representative of British 
import prices is the fact that transactions 
in wheat futures do not, except in a small 
degree, portray the prices at which wheat 
actually changes hands. Only those who 
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the number of bushels finally delivered on 
futures contracts. 

In the second place, the futures price at 
a particular time may be said in some 
part to represent the collective opinion of 


CHART 3.—BritisH PARCELS PRICES AND LIVERPOOL WHEAT FuTURES PRICES, WEEKLY 
FROM AuGuUST 1922* 
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buy a future and hold it in order to receive 
delivery in the closing month actually pay 
for wheat what they pay for a wheat future. 
The number of bushels of wheat bought 
and sold on the Liverpool futures market, 
as on other contract markets, much exceeds 


traders respecting what the price of cash 
wheat will be in the delivery month, not 
their judgment as to the proper current 
price of cash wheat. Thus there may be 
periods when little cash wheat is available 
and its price is high, but when there is 
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reasonable expectation that plenty of wheat 
will be available in the course of the de- 
livery month, and the futures price is rela- 
tively low. Moreover, within a given crop 
year, spreads between the prices of each 
future and the cash price tend to become 
smaller as carrying charges, normally 
heaviest in the early life of a given future, 
diminish also. A rough tendency for 
spreads between futures and cash prices to 
decrease, whether because of diminishing 
carrying charges or because of anticipations 
of increasingly easier cash wheat positions, 
is shown in Chart 3. The various futures 
ordinarily close much nearer to the parcels 
price than they run for several months pre- 
ceding the date of closing. 

On some occasions the future price is 
above the parcels price in closing months. 
This is a relationship not ordinarily to be 
expected. The Liverpool future is a “Graded 
Red Wheat” future; the wheats ordinarily 
deliverable and delivered on futures con- 
tracts are United States or Argentine 
wheats. These wheats are ordinarily lower 
in price than Canadian wheats, at least 
No. 1 and No. 2 Northern Manitoba, and 
also than Australian wheat. Consequently 
their prices ordinarily fall below the aver- 
age of parcels prices, which is made up 
from all kinds of wheat. Hence the futures 
prices in closing months ought to fall close 
to and usually below the average parcels 
prices. But there are occasions when this 
does not occur, because the normally high- 
priced wheats do not maintain their normal 
premiums. Throughout 1922-23, for exam- 
ple, the successive futures closed at prices 
well above the parcels prices. This was 
broadly due to the fact that there was, on 
the one hand, an unusual amount of No. 1 
Northern Manitoba available following a 
Canadian crop of which 66 per cent of the 
spring wheat inspected in the western divi- 
sion graded No. 1, a much higher propor- 
tion than in any other year from 1922-23 to 
1927-28. Hence No. 1 Northen Manitoba 
weighted the parcels price heavily, and its 
price, instead of ranging as high above the 
parcels price as usual (see Chart 6, p. 299), 
moved close to the parcels price. On the 
other hand, United States wheat tended to 
run higher than No. 1 Northern in some 
periods of the year (see Chart 7, p. 300). 
The situation appears to have been one in 
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which grades of wheat deliverable on fu- 
tures contracts were premium rather than 
discount wheats. The precise facts, how- 
ever, are not shown by the several charts; 
analysis of daily prices would be required 
for exact study of the relationships. Enough 
has been said to indicate that a third objec- 
tion to the use of futures prices lies in the 
fact that they represent, other things being 
equal, the price movement of deliverable 
grades of wheat, and hence in different 
years may bear different relationships to 
the average price movement of all grades, 
just as the prices of single grades of wheat 
may do. 

The final objection to the use of futures 
prices arises from the necessity of splicing 
or otherwise adjusting if one is to secure 
a continuous series. It is readily apparent 
from Chart 3 that there are occasions in 
closing months when the closing future 
ranges 10 or 20 cents above the succeeding 
future. Splices could be made, for example 
by averaging the price of the closing with 
the price of the active future for a day, a 
week, or a month. But such splicing would 
create artificial humps or dips in the price 
curve; and to obviate this difficulty would 
require more labor than the computation 
of a useful cash price series. Reasonably 
precise international price comparisons 
could not be made by using spliced futures 
prices, for in most years the spreads be- 
tween active and succeeding futures are so 
wide in five out of twelve months that the 
price movement in those five months could 
not be expressed clearly. 

Chart 4 (p. 296) shows average monthly 
parcels prices in contrast with weighted 
monthly average prices of all wheat im- 
ported into the United Kingdom. The 
monthly average parcels prices are obtained 
by adding all sales of parcels in the four or 
five weeks falling wholly or principally in a 
given month and dividing by the total num- 
ber of sales. The other series, which for con- 
venience may be termed weighted customs 
prices, is derived from official reports of 
quantities and c.if. values of wheat passing 
through the British customs monthly. For 
a picture of the price of British import 
wheat extending over long periods, this 
series is probably the best obtainable. It 
is continuous, weighted, covers all wheat 
imported, is easy to secure, and is in no 
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way ambiguous. But it does not lend itself 
well to use in short-time analysis and com- 
parison; the data become available only 
after some delay, and cannot be computed 
on a weekly or a daily basis. 

In their broad outlines, the movements of 
the two series shown in Chart 4 are dis- 
tinctly similar. When the general move- 
ment is upward, however, weighted customs 
prices fall below parcels prices for identical 
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by about a month. If the weighted customs 
prices were plotted with the parcels prices 
for the preceding month, the two curves 
would be almost identical. The lag arises 
because British importers buy much of 
their wheat on contracts dated several 
weeks before the wheat is delivered; and 
a good deal of this wheat is presumably 
entered in the customs reports in large part 
at the prices at which it was purchased. On 


CHART 4.—BrRITISH PARCELS AND WEIGHTED CuSTOMS Prices, MONTHLY FROM AvGuST 1922* 
(U.S. dollars per bushel) 


1.40 


1.70 


1.10 


Wigean2o 1923-24 1924-25 


ASAI AL 
ASONDJFMAMJ JASONDJIFMAMJJASONDJFMAMJ JASONDJFMAMJJASONDJFMAMJJASONDJFMAMJJ 


1.10 


Ieo=20 I926=2 7. I927-28 


* Parcels prices are four-week or five-week averages; weighted customs prices derived from data in Accounts Relating 


to Trade and Navigation of the United Kingdom. 


months, as is most clearly apparent from 
May 1924 to February 1925. When the 
general movement is downward, weighted 
customs prices remain above parcels prices. 
Hence the price shown by one series fre- 
quently differs considerably from _ that 
shown by the other series; the difference 
often exceeds 10 cents per bushel. But the 
discrepancy is more apparent than real, 
and is due merely to the fact that weighted 
customs prices lag behind parcels prices 


the whole the lagging correspondence of 
these two price series tends to support the 
view that the parcels price represents satis- 
factorily the range of British import prices. 
Since the lag is readily explicable and there 
is a close correspondence of parcels and 
customs prices when allowance is made 
for lag, the parcels price appears almost 
equally satisfactory even for a monthly 
series. 

The monthly parcels price is apparently 


COMPARISONS WITH OTHER SERIES 


more sensitive than the weighted customs 
price; the fluctuations are somewhat wider. 
Thus the peak of parcels prices in February 
1925 was 5 cents higher than the peak of 
weighted customs prices; and the low point 
of parcels prices in October 1925 was 7 
cents lower than the low point of customs 
prices reached a month later. Certain 
fluctuations in parcels prices do not appear 
at all in customs prices. Thus parcels prices 
declined about 20 cents per bushel between 


297 


course more satisfactory for analysis and 
comparisons of short-time movements. 
Chart 5 shows parcels prices compared 
with the prices of straight-run flour in 
London in terms of wheat equivalent, both 
expressed as five-week moving averages 
in order to eliminate erratic fluctuations 
and to render clear the general relationship. 
The flour prices are Monday prices from 
the Corn Trade News, quoted in terms of 
shillings per sack of 280 pounds, subse- 


CHART 5.—BRITISH PARCELS PRICES AND LONDON STRAIGHT-RUN FLOUR PRICES IN TERMS OF WHEAT, 
WEEKLY FROM AvuausT 1922* 


(U.S. dollars per bushel; 5-week moving average) 
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March and April 1925, while customs prices 
declined only 5 cents between April and 
May; and arise of 12 cents in parcels prices 
between April and May was not reflected 
in customs prices between May and June. 
Other less striking examples may readily 
be observed on the chart. Since customs 
prices include a larger element of forward 
sales and presumably cover larger quanti- 
ties of wheat than parcels prices, the smal- 
ler fluctuations of customs prices are not 
surprising. The more sensitive series is of 


quently converted to dollars per barrel of 
196 pounds, and finally expressed in dollars 
per bushel by assuming a 70 per cent ex- 
traction. Prices of straight-run flour in 
terms of wheat at first glance seem appro- 
priate to represent the range of British 
wheat prices in much the same manner as 
the prices of steel represent the prices of 
pig iron. Straight-run flour is a homo- 
geneous commodity, produced from the 
mixture of wheats which will yield uni- 
formly the same commodity from week to 
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week and year to year at the lowest possible 
cost to the millers; and it is sold in large 
quantities. The flour price ordinarily fol- 
lows the parcels price rather closely, usually 
somewhat above because costs of conver- 
sion are presumably included in the flour 
price; but it is slightly less sensitive, and 
at times gets rather far out of line. Such 
was the case in May—September 1926, when 
the British coal strike and attendant cir- 
cumstances caused flour prices to remain 
farther than usual above wheat prices. In 
view of the difficulty and doubtful accuracy 
of our procedure in converting Monday 
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The British parcels price series is not 
homogeneous in the sense that it represents 
the same kind of wheat at all times. The 
stream of wheat whose price it represents 
varies in character as well as in volume. 
Always it is made of wheats of different 
types and qualities, from different export- 
ing regions. At times American wheat 
predominates; at times Canadian; at times 
Argentine. It follows that shifts in the level 
of the parcels price reflect not merely 
changes in supply and demand, but changes 
in average quality as well. 

Consequently, at first glance, it would 
seem desirable to secure homogeneous 
series of prices of particular types and 
grades of wheat that are important in the 
British market. In practice, no satisfactory 
continuous series of this sort can be ob- 
tained, for there are periods in which cer- 
tain types or grades are entirely off the 
British market, or are present in very small 
quantities. Moreover, the milling qualities 
of particular types (and even of particular 
grades) are not constant. For this reason 
and others, consistent differentials between 
different types and grades do not prevail. 
Hence series of prices of particular wheats 
are not suitable expressions of British im- 
port or world wheat prices. It is, however, 
instructive to compare certain of these 
series with the series of British parcels 
prices. 

Charts 6-9 (pp. 299-302) show five-week 
moving averages of weekly average parcels 
prices and of the prices of important types 
of wheat either on Tuesday or Friday of 
each week. In most instances the prices of 
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flour prices to wheat prices by assuming a 
rate of extraction constant at 70 per cent, 
and in disregarding altogether such in- 
fluences on flour prices as the prices of 
offals, we are not inclined to stress the use- 
fulness of the flour price series. It serves, 
however, to illustrate how closely wheat 
and flour prices move together in the Uni- 
ted Kingdom; and indirectly it suggests 
that the parcels price series is truly repre- 
sentative of wheat prices in the United 
Kingdom. The absence of lag between the 
two series suggests that the parcels price 
series, while sensitive, is not unduly so. 


PARTICULAR TYPES OF WHEAT 


particular grades are for spot wheat at 
Liverpool. These series have been chosen 
because they are more readily compiled 
than equivalent series which could be se- 
cured from parcels price quotations; be- 
cause they include most of the important 
types and grades of wheat which enter the 
United Kingdom; and because they are the 
series most commonly referred to in trade 
journals and other discussions of wheat 
prices. There are some omissions, for ex- 
ample of No. 2 Northern Manitoba, of Uni- 
ted States spring wheat, of South Russian 
wheat; but the four charts taken together 
give a general picture of the price relation- 
ships at least among the principal imported 
wheats. Five-week moving averages have 
been employed in order to smooth the 
curves,‘ and to emphasize the general re- 
lationships prevailing over a period of 
weeks or months which do not appear so 
clearly from weekly data. 

One feature is common to all charts: 
there is only one type of wheat, Australian, 
for which continuous quotations over the 
six-year period can be obtained. This fact 
alone favors the use of the parcels price, 
because the parcels price series is continu- 
ous and records the fact that wheat of one 
kind or another, if not of any single type, 
is sold on the international market every 
business day. The parcels price series thus 
affords a sort of central or average price. 
It provides a datum line from which the 
deviations in price of particular types of 


*The extent to which five-week moving averages of 
weekly parcels prices smooth the curve is apparent 
from a comparison of Chart 3 with Charts 5-9. 


PRICES OF PARCELS AND OF TYPES OF WHEAT 


wheat can be perceived readily and meas- 
ured, and it facilitates discussion of “nor- 
mal” price relationships. Detailed analysis 
of the varying relationships of particular 
prices from parcels prices are not within 
the scope of this study. The variations 
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No. 3 Northern Manitoba in comparison 
with parcels prices. No. 1 Northern is never 
a discount wheat; but the extent to which 
it is a premium wheat varies from year 
to year. Following the exceptionally large 
proportion of No. 1 Northern in the good 


CHarT 6.—BRITISH PARCELS PRICES AND Prices oF No. 1 AND No. 3 NortHEeRN MANITOBA WHEAT AT 
LIVERPOOL, WEEKLY FROM AuGuST 1922* 


(U.S. dollars per bushel; 5-week moving average) 
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*No. 3 Manitoba prices derived from weekly (Tuesday) quotations in Corn Trade News; No. 1 Manitoba prices from 
weekly (Friday) quotations in International Crop Report and Agricultural Statistics, supplemented from January 31, 1928, 


by weekly (Tuesday) quotations in Corn Trade News. 


themselves are numerous, and the reasons 
for them still more so. Enough may be 
said to illustrate the diversity of causes; 
but the charts are presented merely to 
emphasize the fact, not too commonly 
recognized, that wheat price relationships 
in the United Kingdom are far from stable, 
and that analysis of them is simplified by 
the use of a representative central price 
series. 

Chart 6 shows the prices of No. 1 and 


Canadian crop of 1922, it was at an excep- 
tionally low premium in 1922-23. In that 
year No. 1 Northern constituted 66 per 
cent of the 229 thousand cars of Canadian 
spring wheat inspected in the western divi- 
sion. In 1926-27, No. 1 Northern constituted 
only 9 per cent of the inspections of 254 
thousand cars, and commanded an ex- 
ceptionally high premium after new-crop 
wheat reached the market in November 
1926. In 1927-28 also No. 1 Northern sold 
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at an exceptional premium; the wheat crop 
of 1927 contained a still smaller percentage 
of No. 1 Northern, though complete data 
are not yet available. Toward the end of 
the crop year this grade was so scarce that 
it was not quoted at Liverpool. No. 3 
Northern is usually sold at a slight dis- 
count, though in certain periods it com- 
mands a premium. During 1927-28 this 
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the United Kingdom in smaller volume. 
Moreover, the meaning of price quotations 
for Pacific White wheat is not always clear, 
for the wheat is not graded like the Cana- 
dian; in some years it may be of better 
milling quality than in others, and this may 
affect its relative price. Pacific White is 
sometimes a premium, sometimes a dis- 
count wheat; but the factors affecting its 


Cuart 7.—BritIsH PARCELS PRICES AND Prices oF No. 2 WINTER AND PActFIc WHITE WHEAT AT LIVER- 
POOL, WEEKLY FROM AvuGuST 1922* 


(U.S. dollars per bushel; 5-week moving average) 
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grade brought exceptionally high prices, 
not so much because relatively little of it 
was harvested as because the amounts of 
No. 1 and No. 2 Northern available were 
relatively small. 

Prices of two types of United States 
wheat, Pacific White and No. 2 Winter, are 
shown in contrast with parcels prices in 
Chart 7. Prices of these wheats move less 
closely with parcels prices than do Cana- 
dian wheats, largely because they pass to 


position may vary from year to year. Thus 
it commanded a relatively high premium 
in 1922-23 not because the supply was ab- 
normally small, but because Canadian 
wheats which weighted the parcels price 
heavily were abnormally cheap; whereas 


‘Canadian grades, however, may not mean precisely 
the same thing from year to year. During the past 
crop year there have been complaints that No. 1 
Northern has proved progressively less satisfactory for 
milling in the past few years. 


PRICES OF PARCELS AND OF TYPES OF WHEAT 


in the first half of 1927-28 a large crop of 
rather poor quality led to a discount. The 
smallest crop of Pacific White wheat in the 
past six years was harvested in 1924; never- 
theless Pacific wheat sold at a large dis- 
count in the latter part of the crop year 
1924-25, presumably because Australian 
wheat, with which it competes, was cheap 
following a huge crop. 

The meaning of price quotations for No. 2 
Winter wheat is also somewhat ambigu- 


Cuart 8.—BrITISH PARCELS PRICES AND PRICES OF 
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the railway shopmen’s strike in the United 
States appears to have curtailed the export 
movement and created a temporary short- 
age of United States winter wheat in the 
United Kingdom, which in turn led to rela- 
tively high prices; and meanwhile Cana- 
dian wheat was abnormally cheap. Again 
in November—February 1926-27 No. 2 Win- 
ter commanded a premium, on this occasion 
largely on account of misinterpretation of 
the world supply situation accompanying 


AUSTRALIAN AND ARGENTINE (ROSAFE) WHEAT AT 


LIVERPOOL, WEEKLY FROM AUGUST 1922* 


(U.S. dollars per bushel; 5-week moving average) 
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* Australian prices derived from weekly (Friday) quotations in International Crop Report and Agricultural Statistics, 
supplemented from February 7, 1928, by weekly (Tuesday) quotations in Corn Trade News; Rosafé from weekly (Tuesday) 


quotations in Corn Trade News. 


ous. This wheat seems sometimes to be 
No. 2 Red Winter, sometimes No. 2 Hard 
Winter; and these grades are not ordinarily 
interchangeable for milling purpose since 
one is soft and the other hard. Quotations 
are not continuous; there was practically 
no export of either grade in most of 1925- 
26, when the United States crop of winter 
wheat was short. Usually No. 2 Winter 
appears to be a discount wheat, though it 
has sold at a premium in a few periods. 
In October-November 1922, for example, 


disturbances of trade and prices caused 
by a sharp advance and decline in ocean 
freight rates. As the situation clarified, 
No. 2 Winter fell to an unusually heavy dis- 
count. After December 1927, with poor 
winter wheat prospects in the United States, 
No. 2 Winter again rose to a premium. 
Australian and Argentine wheat prices 
compared with parcels prices appear in 
Chart 8. These two series, like the Pacific 
White price series, do not apply to a single 
grade of wheat uniform in quality from 
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year to year, though Australian does not 
vary much. Australian wheat usually com- 
mands a premium, highest following small 
crops, as in 1922-23, 1923-24, 1925-26, and 
1927-28. It was a discount wheat only for 
some months after harvest of the huge 
crop of 1924. Argentine (Rosafé) wheat 
prices, except under special circumstances, 
follow the parcels prices rather closely, 


CHART 9.—BRITISH PARCELS PRICES AND PRICES OF 
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1924-25, Karachi wheat tends to sell at a dis- 
count. In 1922-23, however, Karachi wheat 
sold at a premium in spite of a large Indian 
crop. This was due in part to the effect of a 
very short crop in India in 1921, in part to 
the relative abundance and cheapness 
of normally high-priced Canadian wheat. 
With moderate crops and small exports, as 
in the crop years 1925-26 to 1927-28, Karachi 
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supplemented from April 17, 1928, by weekly (Tuesday) quotations in Corn Trade News; British domestic prices are weekly 


average Gazette prices as given in the Economist. 


usually at a discount, sometimes at a pre- 
mium. The crop harvested in January-— 
February 1926, however, was so poor in 
quality that a heavy discount appeared and 
was maintained for several months. 

Finally, Chart 9 shows parcels prices 
in comparison with the prices of Indian 
(Choice White Karachi) wheat at Liver- 
pool and British domestic wheat. 

When the Indian crop and exports are 
large, as in the crop years 1922-23 to 


wheat tends to sell at a premium. The 
general movement of parcels and Karachi 
wheat prices is similar, though there are 
naturally some deviations arising from the 
fact that Indian wheat reaches the United 
Kingdom only in small quantity in some 
periods. 

British domestic wheat prices follow 
the movement of import wheat prices only 
roughly. There appears to be a marked 
seasonal upswing in domestic wheat prices 
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toward the end of the crop year as supplies 
near exhaustion. As a rule, domestic wheat 
commands substantially lower prices than 
import wheats. At times domestic wheat, 
though certainly not so good as the average 
import wheat in quality, may sell for higher 
prices; this is perhaps due at least in part 
to the fact that British wheat is preferred 
for poultry feed. Variations in the quality 
of the British crop apparently give rise to 
larger discounts in some years than in 
others. Thus the poor-quality crops of 1924 
and 1927 gave rise to persistently heavy dis- 
counts. The large discount in 1922-23, on 
the other hand, was perhaps due chiefly to 
the large size of the domestic crop rather 
than to its quality. 
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The foregoing price comparisons are of 
course by no means exhaustive. They are 
intended to show that, once a usable series 
representative of the range of British im- 
port or world wheat prices is obtained, 
short-time comparisons of specific price 
series in some detail can be attempted with 
more precision and clarity than without 
such a representative series. The series of 
parcels prices seems to provide a workable 
medium not only for this purpose, but for 
comparisons of wheat price movements in 
different markets of the world over short 
periods of time. For these purposes, at least, 
it seems more serviceable than any other 
available series; and it is clearly a signifi- 
cant world wheat price series. 


This issue is the work of M. K. Bennett, with the advice of 
Joseph S. Davis and the aid of the statistical staff of the Institute 
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30../499 |416 |44 118] 1.43 | 1.19 | 1.99 28../509 |45 43 |48 23 | 1.37 | 1.23 | 1.30 
July 7../520 |419 |45 03 | 1.48 | 1.19 | 1.98 | July 5../519 {456 |48 103] 1.40 | 1.93 | 1.39 
14../476 (403 |43 8 | 1.35 | 1.16 | 1.95 12..1519 |460 |491 | 1.42 | 1.95 | 1.33 
21..|46 103/39 6 |42 84 | 1.35 | 1.13 | 1.98 19../560 1486 {5213 11.53 | 1.93 | 1.42 
98../460 |370 |418 | 1.32 | 1.06 | 1.20 26..1599 |503 [545 | 1.64 | 1.38 | 1.50 


* Derived from daily data, for 1922-23 from Broomhall’s Corn Trade News, for subsequent years from London Grain, 
Seed and Oil Reporter. See text (pp. 290-91, 293) for methods of calculating weekly averages and converting to U.S. currency. 
Ranges show the high and low sales of individual parcels in each week. 
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TABLE I.—WEEKLY AVERAGES AND RANGES OF BRITISH PARCELS PricES FROM AUGUST 1922—Continued 


Shillings and pence Equivalent dollars Shillings and pence Equivalent dollars 
Week per quarter per bushel Week per quarter per bushel 
ending : ending ©. |---|  __—— 
High Low |Average| High Low {Average High Low {Average} High Low {Average 
1924 1925 
Aug. 2../620 |5380 {57 74 | 1-71 | 1.46 | 1.59 |Aug. 1../599 |510 |55 98 | 1.82] 1.55 | 1.70 
9. ./6L G |523 |55.5§ | 1-70 | 1.48 | 1-56 8..|63 lt 1420 158 OF | 1-92 | 1-28 | 1.77 
16.5089 513 |54 58 | 1.67 | 1:46 | 1-55 15../63 6 |863 /58 52 | 1-93 | 1.10 | 1.78 
DSc Ooo waOl daa | oo. 1! LOO | 14a oa 22-6453 499) | 58) 10E 195 9) ol | 9 
30..|57 6 (463 |58 68 | 1.61 | 1.30 | 1.50 29..(646 |450 |58 25 | 1.96 | 1.87 | 1.77 
Sept. 6..|/606 /|48 14 |58 44 | 1.69 | 1.35 | 1.68 | Sept.5..1646 |506 |56 03 | 1.96 | 1.54 | 1.70 
DOr DOL O00 1045/55: dan 166) | ie 4 154 12. .|64 32 |470 |55 14 | 1.96 | 1-43 | 1-68 
AVE |(O019 mul osvo. lov 1s 9169) |) 12487 1-59 19..|61 9 |45 43 |52 8% | 1.88 | 1.38 | 1.60 
Arley OS OH 44 108 58 18 a 17% I) 1.25 9) 1.62 26../613 |476 151 48 | 1.86 | 1.44 | 1.56 
Oct. 4.567 0 549 (61 14 | 1-87 | 1.52 | 1.70 | Oct. 32./51 9 (446 148 38 | 1.57 | 1.35 | 1.47 
Dre 0nd: ee OCOrOR G64 118297 | be. 182 10../51 6 |44 43 |48 48 | 1.57 | 1.85 | 1.47 
18../696 (586 |64 12 | 1.95 7 1:64 | 1.80 17. .\55 6 |45 74 | 48 112) 1.69 | 1.89 | 1.49 
25..| 67 102/53 0 163 58 | 1.90 |1-49 | 1-78 24 ee O20m AG om 49.850 | SCO elena 
INO Vinee 00.0000 GeO ¢2 | 1-860 eave |) lev Sleeloolos 46002) 00 Ce Ie GOe e454 
8..|66 34 1556 |59 114] 1.90 | 1.58 | 1-71 |Nov. 7../566 /|470 |51 3% | 1.72 | 1.43 | 1.56 
Oe 69060 8.5979) 63) 1183) 2201 16.72) 8 ARs od Om | 4 OnOun to2nOcam (lke OSI meths4 Orme oes 
221.169) 440157 9 63 82 | 2.00 | 1-67 | 1-84 21 Oo ON 49°9) 54 1s | Ge ol 64 
29..|/68 44 |586 |63 68 | 1.98 | 1.70 | 1.84 Sree OLRO MMOLE OUE OO Osan mle Oo ml melero ome mela 
Dec. 6..|67 62 |579 |62 GE | 1.96 | 1.68 | 1.82 |Dec. 5..}640 |550 |60 88 | 1.95 | 1.67 | 1.85 
13../68 44 |56 3 |62 104] 2.01 | 1.65 | 1.84 A, Oar ae Wey) Ge Ps 1 sy IP aberey |) abate 
20../700 158 103/64 18 | 2.05 | 1.73 | 1.88 1M), SGP SSE GS) | TI! |] aclal |) aleteal 
27..|71 02 |603 |64 78 | 2.09 | 1.77 | 1.90 26..|626 |520 |59 2s | 1.90 | 1.58 | 1.80 
1925 1926 
Jan. 3..1733 |609 |66 8} | 2.18 | 1.80 | 1.98 | Jan. 2..)643 |550 |61 28 | 1.95 | 1.67 | 1.86 
10..|72 74 |60 6 {67 32 | 2.16 | 1.80 | 2.01 9. .|64 84 |53 92 | 61 58 -| 1.97 | 1.64 | 1.87 
17..|73 14 |609 |665 Meike “| abateyl | alee hs) NG, SS Oy NGG WU ee |) cay |) akcteye i} tleters3 
24..|75 54 1613 |68 0% | 2.26 | 1.83 | 2.04 23. .162 14 1529 |59 0 | 1.89 | 1.60 | 1.80 
Sete LOM OSnO mn) (Oe2e00l eos OO ules 9 Oia mea LO We clio dey SO) ey © Hots!) |) salessy || alore 
Beheed se 7s Gaon 71 1022.83 908 |) 2e15) | Mebs 62-63) 44.0) 51 0 59r0s5 193 sie bot 1.80. 
14..|760 |620 |69 8% | 2.27 1.85 | 2.08 Dh sla Res WE Wovetses | Lali alee |) alae: 
21. -|78 14 |63 14 | 70 24 | 2.33 | 1-88 | 2.09 20..|59 14 |50 14 |56 8% | 1.80 | 1-52 | 1.73 
28..|766 |61 43 |69 04 | 2.28 | 1.82 | 2.05 27 59 ON 150808 bd: 3S (RCO e528 e168 
Mar. 7../770 |59 103/70 2% | 2.29 | 1.78 | 2.09 | Mar. 6..1580 [486 |53 62 | 1.76 | 1.48 | 1.68 
147409 162 0 69°82 (92520) 1686" 2-07, By, NS Wee We eS | ted see | ale) 
21 OOrs en OlG 8 GL 3 1-987 2.54 ells83 20..1599 |466 |538 74 | 1.82 | 1.41 | 1.63 
28..|660 {589 |62 74 | 1.97 | 1.76 | 1.87 27..158 9 |47 7% 154 04 11.79 | 1.45 | 1-64 
Apr. 4..|6414 [513 |57 98 | 1.92 | 1.53 | 1.73 | Apr. 3../593 |496 |55 23 | 1.80 Tatil |) aketkss 
11..|60 44 (540 [57 6§ | 1.81 | 1.62 | 1.72 10. ./59 9 (503 55 11s) 1.82 | 1253" | 1-70 
18../643 |470 |58 8 {1.92 | 1.41 | 1.76 75 IML SRS WG eS | ste tS || hore 
25..163 0 |54 43 |58 8g | 1.89 | 1.63 | 1-76 WEL IGG GRA Be Aste GES || TRS. |p ae | tLe zee! 
May 2../62 0 BR ES OES 11588 1 1.615) 17760) May Ae Gl 7s jol 3 ot 3h) 18 bboy) 1e74 
9..1663 |48 74 |60 54 | 2.01 ATW 1.83 Seo GO [Geo lays IlaevA || thet) |) abe 
16..1650 |469 |60 8 | 1.97 | 1.42 | 1.84 TS. GB BOG Gy s |palatey |) ile! |) alerts 
23..| 67 44 |55 74 |62 68 | 2.05 | 1-69 | 1.90 22..|62 14 |50 74 156 104) 1.89 | 1.54 | 1.73 
30..168 3 |56 44 |63 7% | 2.07 ibaffl 1.93 DO 6009 D0nG al DOG? SIR Sdn Lota Le a2 
June 6../66 3° |55 104/62 88 | 2.02 | 1.70 | 1.91 |Jume 5../59 103/510 | 56 33 | 1.82 | 1.55 | 1.71 
13..|663 |4414 |60 92 | 2.02 | 1.34 | 1.85 12../60' 14 (460 156 74 | 1.838 | 1.40 | 1.72 
20../683 (519 |5611 | 1.92 | 1.57) 1.738 1958 7096) 51 4 56°82") 2214 eso eZ 
27..|62 104 |52 74 (57 118] 1.91 | 1.60 | 1.76 26../59 44 1509 |54 112)1.81 | 1.54 | 1.67 
July 4../603 |399 |5410 | 1.83 | 1.21 | 1.67 July 3../58 74 |473 |53 7% | 1.78 | 1.44 | 1.68 
11../59 44 |459 {54 84 | 1.81 / 1.389 | 1.66 LOe 659.9) 5007 154 98 | 1.82 152) 1-67 
18..1620 |486 [57 38 |1.89 | 1.48 | 1.74 7, i) OS GES Nic BA | alaGie || Thora 
25..1629 (513 15718 | 1-91 | 1-56) 1-74 24/606 50 0 56°25 | 1-840) 16525) bev 
Bil, GO) CROP WE TES |) ales |) ils) aloral 
| 
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TABLE I.—WEEKLY AVERAGES AND RANGES OF BRITISH PARCELS Prices From AuacustT 1922—Concluded 


- 


woe Road Buel pane? aula heed: Week es aoe pence re bese colar 
ee High Low |Average| High Low |Average aii High Low |Average| High Low |Average 
7 496 1927 
Aug. 7..(59 44 |496 [553 | 1-81 | 1.51 | 1.68 |Aug. 6../580 [509 |52 8% | 1.76 | 1.54 | 1.60 
14,./58 14 |486 |54 24 | 1.77 | 1.48 | 1.65 13..1589 |479 |538 78 | 1.79 | 1.45 | 1.63 
91..1583 |47 104/52 112] 1.77 | 1.46 | 1.61 20..|58 74 1456 |53 42 | 1.78 | 1.38 | 1.62 
98..|58 14 |479 |53 6% | 1.77 | 1.45 | 1.68 27..|58 74 |48 0 |538 88 | 1.78 | 1.46 | 1.62 
Sept. 4..|/59 0 |48 44 |52 04 | 1.80 | 1-47 | 1.58 |Sept. 3../573 |470 [5212 | 1.74 | 1.43 | 1.59 
11../56 74 |480 [52 22 | 1.72 | 1.46 | 1-56 10../569 |4838 |52 7% | 1.738 | 1.47 | 1.60 
18../570 |489 |52 102] 1.73 | 1.48 | 1.61 17..\560) 456.50 72) Va- 70) 138511254 
25..1569 |513 158 103| 1-73 | 1-56 | 1.64 24../560 |460 |50 48 | 1.70 | 1.40 | 1.53 
Oct. 2..|/566 |50 43 |53 84 | 1-72 | 1.538 | 1.63 | Oct. 1../556 |44 44 |503 | 1.69 | 1.35 | 1.53 
9..1566 1503 (5412 | 1.72 | 1.58 | 1.65 8..|543 |489 |50 64 | 1.65 | 1.33 | 1.54 
16..1579 |509 |55 08 | 1.76 | 1.54 | 1.68 ils, eye 3 WED 7 SO Te | iter! |) ler | ikea 
OB}. GSS SPA TIO GS TES |) egy | abel |) alsa APA Wastes G3 eS alors || alos |) ilouy! 
30..|646 1550 159 118|1.96 | 1.67 | 1.82 PY NES Nereey  jehy ee || key || tleilss | ibeek) 
Nov. 6..|623 |539 1/58 78 | 1.89 | 1.64 | 1.78 |Nov. 5..|556 |423 {48 118] 1.69 | 1.28 | 1.49 
13.61 44 1/543 15818 | 1-87 | 1.65 | 1.77 12..1560 |489 |48 08 | 1.70 | 1-33 | 1.46 
NX), BOC Ws) eee | ales! || alebyy | alorAl 19../58 6 |88 103|49 102) 1.78 | 1.18 | 1.52 
27.986 513 155 4 1-78 |) 1.56 | 1-68 26../580 |416 |50 54 | 1.76 | 1.26 | 1.58 
Dec. 4../580 |493 1/54 108] 1.76 | 1.50 | 1.67 |Dec. 3..|57 3 |39 13 | 48 9% | 1.74 | 1.19 | 1.48 
il, /69 0 4850 jeSeree | alee |) kee pales) 10..1543 {3896 |48 44 | 1.65 | 1.20 | 1.47 
18../583 |490 152 68 | 1.77 | 1.49 | 1.60 U7 oe OF 4 OF 4989s eS 2575 al 
25../58 0 |49 73 |54 84 | 1.76 | 1.51 | 1.66 24../570 |456 |500 Inge} |) Tess) || say 
1927 31..1/51 6 |419 |48 681.57 | 1.27 | 1.48 
Jan. 1../560 |490 |54 04 | 1.70 | 1.49 | 1.64 1928 
8..155 6 |3890 152 4% | 1.69 | 1-19 | 1.59 | Jam. 7..155 44 1386 | 47-98) 1-68 | 1-17 | 1.45 
15..1553 |4414 |521 1.68 | 1.384 | 1.58 14..1:550 (410 |48 48 | 1.67 | 1.25 | 1.47 
PPA EEO) WBE) Gah AS |) abs rkte ikea | aleGyy 21. ./55 13 | 39-103 | 49 68 | 1.68 | 1.21 | 1.51 
29..1569 |416 |52 62 | 1.73 | 1.26 | 1.60 28..|51 0 |47 43 |49 28 | 1.55 | 1.44 | 1.50 
Feb. 5..|570 |413 (|58 44 | 1.78 | 1.26 | 1.62 |Feb. 4..|51 104|48 74 |48 48 | 1-58 | 1.383 | 1.47 
12..)576 |410 [53 2g | 1.75 | 1.25 | 1.62 1 5516) 42 OS 472258 | ARCO le 28 else 
19../580 |400 |52 58 | 1.76 | 1.22 | 1.60 18../550 |480 /|47 10 | 1.67 | 1.31 | 1.46 
26../57 6 |453 152.9% | 1.75 | 1.38 | 1-60 2dne||(Do 2s a 4 Onn 45a OM |e One mele cOmimmliaas 
Mar. 5..|57 73 |45 3 152 64 | 1.75 | 1.38 | 1-60) |}Mar. 3../52 103) 41 7 48 62) 1-6) | 1-27 | 1-48 
12..)590 |409 |52 74 | 1.80 | 1.24 | 1.60 10. ./53 103/43 O | 49 88 +) 1.64 | 1.31 | 1.51 
NOPE OU OM AS Ol og U4 a5.) eG 17..|52 103|}46 6 |50 94 | 1-61 | 1.41 | 1.54 
26..157 14 |403 |51 5g | 1.74 | 1.22 | 1.57 24../556 |429 |50 104) 1.69 | 1.30 | 1.55 
Apr. 2..|5/ 43/48 0 51 10 | 1-74 |) 1:46 | 1-58 SL. e000) 4373 049 11S AGS 132 S52 
Do ose ABN Gah aes || aloes |p alec) jy alist) lveQoyes 7/7 sissy ey ites IRS a) re | cea | these |) al 5@! 
NG 06168 sa 9) 50) 10a | e725) 1099) 1.55. 14. .|55 103/46 0 |51 118) 1.70 | 1.40 | 1.58 
2B} lf W) a) Gal eee |p aloges | alepAl |) teats Pleased) 2" SSeGee | ilerey |) eee | aks 
Ws. Be levy g Weil OS || iterG) |) ahalbs |) lasts) 28..)50¢ 1s) 476) 1/53 125 e744 4s 1 62 
May 7..)5¢ 9° 409 62) 78 | 1.76) 1.27 | 1.60 |\May 5.:\57 6 47 103/58) 78 1 1-75 |) 1-46") 1-68 
14..;589 |440 /|54 03 | 1.79 | 1.34 | 1.64 12..|56 44 |510 |54 08 | 1.72 | 1.55 | 1.64 
21..;580 |476 |53 112) 1.76 | 1.44 | 1.64 19. .155 43 |45 74 |538 64 | 1.68 | 1.39 | 1.63 
28..|/583 443 15488 1 1-77 | 1.35 | 1.66 26..|55 44 |47 14 |52 18 | 1.68 | 1.48 | 1.58 
June 4../620 |536 |569§ | 1.89 | 1.63 | 1.73 |June 2../546 |449 |49 23 | 1.66 | 1.36 | 1.50 
11..)573 |536 1/55 8 4 163 ele69 Jo aliieeey Weel) ei) iIGe | lo | Toy | alcee 
18. .|59 13 |529 |55 8% | 1.80 | 1.60 | 1.70 16../543 |48 74 |49 02 | 1.65 | 1.33 | 1.49 
25..|/57 44 |453 |54 84 | 1.74 | 1.88 | 1.66 230. | 0d Oo icsi4en ae Sol) deol | delig aimless 
July 2../59 3 |49 43 |53 6 | 1.80 | 1.50 | 1.68 30../516 |3860 | 47 62 | 1.57 | 1.09 | 1.45 
9..)59 44 |509 /54 58 | 1.81 | 1.54 | 1.66 | July 7.. 
WG, ol BS ae Feb Tees llakona Ib akeeet | alee 14.. 
23../556 |483 /|52 112/ 1.69 | 1.47 | 1.61 PAs 
30../593 |466 |52 8 Vsti) | Uae | aha Zone 


WHEAT STUDIES of the FOOD RESEARCH INSTITUTE 


Special studies (exclusive of review and survey numbers) in Volumes I-IV are listed below with 


prices. 
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VOLUME I 


. Current Sources Concerning Wheat Supplies, Movements, and Prices: A Select List, with Com- 


ments. January 1925. $1.00 


. The Dispensability of a Wheat Surplus in the United States. March 1925. $1.00 

. Farm Costs of Wheat Production in the North American Spring-Wheat Belt. May 1925. $1.00 
. European Wheat Production as Affecting Import Requirements. June 1925. $0.50 

. Canada as a Producer and Exporter of Wheat. July 1925. $2.00 

. The Disposition of American Wheat Supplies: A Critical Appraisal of Statistical Procedures. 


August 1925. $1.00 
VOLUME II 


. A National Wheat-Growers’ Co-operative: Its Problems, Opportunities, and Limitations. Janu- 


ary 1926. $1.50 


. Protein Content: A Neglected Factor in Wheat Grades. February 1926. $0.50 
. Price Spreads and Shipment Costs in the Wheat Export Trade of Canada. March 1926. $1.00 
. Wheat Acreage and Production in the United States since 1866: A Revision of Official Esti- 


mates. June 1926. $1.00 


. The Decline in Per Capita Consumption of Flour in the United States. July 1926. $1.00 
. A Selected Bibliography of Publications, 1920-25, Relating to the World Wheat Situation. 


August 1926. $1.00 
VOLUME III 


. American Importation of Canadian Wheat. November 1926. $1.50 
. The McNary-Haugen Plan as Applied to Wheat: Operating Problems and Economic Conse- 


quences. February 1927. $1.00 
The McNary-Haugen Plan as Applied to Wheat: Limitations Imposed by the Present Tariff. 
March 1927. $1.00 


. Comparative Levels of Wheat Prices in the United States and Canada. June 1927. $0.50 
. India as a Producer and Exporter of Wheat. July 1927. $2.00 
. Reactions in Exporting and Importing Countries to Changes in Wheat Prices. August 1927. $0.50 


VOLUME IV 


. Statistics of American Wheat Milling and Flour Disposition since 1879. December 1927. $1.00 
. Disposition of American Wheat since 1896. February 1928. $1.00 


Rye in Its Relations to Wheat. March 1928. $1.50 


. The Objectives of Wheat Breeding. June 1928. $0.50 
. British Parcels Prices: A World Wheat Price Series. July 1928. $1.00 


RECENT CONTRIBUTIONS FROM THE FOOD RESEARCH INSTITUTE 


G 38. 
G 39. 


G 42. 
G. 43. 
G 44. 


ER 20. 


ER 21. 
ER 22. 


ER 23. 


(Reprints available free on request) 


“Forecasting the Price of Wheat,” Holbrook Working. Journal of Farm Economics, July 1927 

“America’s Agricultural Position and Policy,” J. S. Davis. Harvard Business Review, January 
1928 

“The Future Food Supply of the United States,” A. E. Taylor. Bulletin of the New York Acad- 
emy of Medicine, November 1927 

Review of Business Cycles: The Problem and Its Setting (by Wesley C. Mitchell), Holbrook 
Working. Journal of the American Statistical Association, March 1928 

“Some Observations on Federal Agricultural Statistics,’ J. S. Davis. Journal of the American 
Statistical Association, Supplement, March 1928 


“Glycogen of the Edible Mussel, Mytilus Edulis, L.,” Margaret McDowell. Proceedings of the 
Society for Experimental Biology and Medicine, 1927 

“Starch in Flour,” C. L. Alsberg. Cereal Chemistry, November 1927 

“The Heat Coagulation of Gluten,” C. L. Alsberg and Elizabeth P. Griffing. Cereal Chemistry, 
November 1927 

“Studies upon Wheat Grown Under Constant Conditions—I,” H. L. Van de Sande-Bakhuyzen. 
Plant Physiology, January 1928 


(More complete list on request) 


FOOD RESEARCH INSTITUTE PUBLICATIONS 


WHEAT STUDIES 


Each volume contains a comprehensive review of the world wheat situation during the preceding 
crop year (price, $2.00), three surveys of current developments (price, $1.00 each), and six special 
studies (variously priced, see inside back cover). 

Vol. I. December 1924—September 1925. 375 pages, bound in red buckram. Price $10.00 

Vol. II. November 1925-September 1926. 367 pages, bound in red buckram. Price $10.00 

Vol. III]. November 1926-September 1927. 467 pages, bound in red buckram. Price $10.00 

Vol. IV. November 1927-September 1928. Ten issues. Subscription, including temporary binder, $10 


FATS AND OILS STUDIES 


A new series of research studies in fats and oils of animal and vegetable origin, dealing primarily 
with economic aspects—production, trade, prices, and utilization—but with due reference to techni- 
cal knowledge. 


No. 1. The Fats and Oils: A General View. By C. L. Alsberg and A. E. Taylor. February 1928. 
103 pp., 8vo. Cloth, $1.50; paper, $1.00 


No. 2. Copra and Coconut Oil. By Katharine Snodgrass. April 1928. 135 pp., 8vo. Cloth, $2.00; 
paper, $1.50 


No. 3. Inedible Animal Fats. By L. B. Zapoleon. In preparation 


MISCELLANEOUS PUBLICATIONS 


No. 1. Stale Bread Loss as a Problem of the Baking Industry. By J. S. Davis and Wilfred Eldred. 
February 1923. 70 pp., 8vo. Paper, $0.50 


No. 2. The American Baking Industry, 1849-1923, as Shown in the Census Reports. By Hazel Kyrk 
and J. S. Davis. September 1925. 108 pp., 8vo. Cloth, $1.50; paper, $1.00 


No. 3. Combination in the American Bread-Baking Industry, with Some Observations on the Mergers 
of 1924-25. By C. L. Alsberg. January 1926. 148 pp., 8vo. Cloth, $2.00; paper, $1.50 


No. 4. Farm Cost Studies in the United States: Their Development, Applications, and Limitations. 
By M. K. Bennett. June 1928. 286 pp., 8vo. Cloth, $3.50 


For subscriptions, completed volumes, and individual publications, address 


FOOD RESEARCH INSTITUTE 


STANFORD UNIVERSITY, CALIFORNIA 


EUROPEAN SALES AGENTS 
GREAT BRITAIN: P. S. KING & SON, LTD., 14, Great Smith Street, Westminster, S.W. 1, London. 
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WHEAT STUDIES 


OF THE 
FOOD RESEARCH INSTITUTE 


VOL. IV, NO. 9 AUGUST 1928 


EX-EUROPEAN TRADE IN WHEAT AND FLOUR 


X-EUROPEAN imports of wheat and flour are becoming 

increasingly important. Between 1909-13 and 1921-26, 
the average annual volume of ex-European trade increased 
by some 45 million bushels, or 50 to 60 per cent, while Euro- 
pean trade increased only about 30 million bushels, or not 
much more than 5 per cent. Growth of the Asiatic trade 
accounted for most of the increase in ex-European takings. 
Further growth is likely: there are few ex-European areas 
where domestic wheat production shows promise of obviat- 
ing the need for imports; and per capita consumption of 
wheat is apparently increasing in most of these countries. 
Within a decade or so the ex-European trade may amount to 
as much as a fourth of the international trade, as contrasted 
with an eighth before the war. 

European imports have always consisted chiefly of wheat, 
ex-European imports chiefly of flour. In the post-war period, 
the flour trade of ex-Europe was almost as large as that of 
Europe. But flour tends to become a smaller fraction of the 
trade in wheat and flour combined, since several important 
importing countries now protect their domestic milling in- 
dustries. The United States remains the chief source of 
ex-European supplies of wheat and flour, but has become rel- 
atively less important with the more rapid expansion in the 
exports of Australia and Canada. 

The ex-European demand appears to be rather less elastic 
than is commonly supposed. Year-to-year variations in the 
volume of trade have been large in post-war years. They 
appear to have been due, however, quite as much to fluctu- 
ations in the Chinese wheat crop and to a general upward 
trend of wheat consumption as to variations in wheat prices 
and concomitant substitution of other cereals for wheat. 


STANFORD UNIVERSITY, CALIFORNIA 
August 1928 


WHEAT STUDIES 


OF THE 


FOOD RESEARCH INSTITUTE 


The central feature of the series is a periodic analysis of the world wheat situation, with 
special reference to the outlook for supplies, requirements, trade, and prices. Each volume 
includes a comprehensive review of the preceding crop year, and three surveys of current 
developments at intervals of about four months. These issues contain a careful selection of 
relevant statistical material, presented in detail in appendix tables for reference purposes, and 
in summary form in text tables and charts. 


Each volume also includes six special studies bearing on the interpretation of the wheat 
situation and outlook or upon important problems of national policy. Subjects of issues al- 
ready published are listed inside the back cover. 


The series is designed to serve the needs of all serious students of the wheat market, in 
business, government, and academic circles, by summarizing and interpreting basic facts and 
presenting current developments in due perspective. The special studies are written not 
merely for students of the wheat market, but as well for various groups of readers who are 
especially concerned with the fields discussed. 


Volumes I-III are now available, bound in red buckram, at $10.00 each. The ten issues of 
Volume IV will be published monthly from November 1927 to September 1928, except in 
April 1928. Ordinarily each issue will reach subscribers in North America early in the month 
designated. The subscription price for the volume, including a temporary binder, is $10.00. 
Individual issues may also be purchased separately. Orders, subscriptions, and other com- 
munications should be addressed to Foop RESEARCH INSTITUTE, STANFORD UNIVERSITY, CALI- 


FORNIA, or, for Great Britain, to P. S. King & Son, Ltd., Orchard House, 14, Great Smith Street, 
Westminster, S.W. 1, London. 


Entered as second-class matter February 11, 1925, at the post-office at Palo 
Alto, Stanford University Branch, California, under the Act of August 24, 1912. 
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EX-EUROPEAN TRADE IN WHEAT AND FLOUR 


This study treats of the wheat and flour 
trade of net importing countries outside of 
Europe, with special reference to its volume 
before and since the war, the sources of 
imports, and the outlook for expansion. 
Some consideration is given to variations 
in the volume from year to year. 

The subject has heretofore received little 
analysis, chiefly because timely and inclu- 
sive statistics are difficult to obtain and 
because European countries constitute a 
group of importers so much more impor- 
tant than the non-European. Nevertheless, 
ex-European trade is by no means unim- 
portant. It has increased 


the six calendar years 1921-26, occasionally 
the five crop years 1922-23 to 1926-27. 

For convenience we have treated as parts 
of Europe Iceland, the Azores, and ordina- 
rily the Canary Islands and that part of 
modern Greece lying in Asia Minor; and 
Asiatic Russia cannot be treated otherwise 
since Russian statistics include Asiatic Rus- 
sia. All other countries outside of Europe 
are ex-European, but not all, of course, are 
ex-European net importing countries. The 
absence of statistical data for some coun- 
tries—Afghanistan, Thibet, Mongolia, East- 
ern Turkestan, Arabia, Georgia, Azerbaijan, 

Turkey in Asia, Abys- 


substantially since the five 
years before the Great 
War. In the post-war 
years 1921-26 ex-Europe 
imported, on the average, 
over 125 million bushels 
a year; about 17 per cent 
of the world’s net exports 
of wheat and flour was 
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sinia—does not permit 
one to determine their 
status. Several ex-Euro- 
pean countries are net ex- 
porters, not net importers, 
of wheat and flour. Mo- 
rocco, Chile, and Uru- 
guay, as well as Canada, 
the United States, Argen- 


shipped to ex-European 
countries; and their tak- 
ings of flour exports have 
been almost as large as 
Europe’s. Their demand is accordingly a 
significant factor in determining world 
wheat prices. The nature of this demand, 
the extent and causes of changes in it from 
year to year, and the trend in different 
countries and regions, all have a material 
bearing on the world wheat position and 
outlook. Moreover, differences among the 
numerous ex-European countries, in wheat 
production, consumption, and importation, 
are of interest in themselves. 

We use the term ex-European importing 
countries to include, so far as the data per- 
mit, all countries lying outside of Europe 
which have been net importers of wheat 
and flour combined in any year of the pre- 
war or post-war periods studied. The pre- 
war period is defined to include the five 
calendar years 1909-13 (or the crop years 
1909-10 to 1913-14), since data are more 
readily available for these years than for 
others and since there seems no good rea- 
son to select a different period. The post- 
war period is usually treated as including 
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tina, and Australia, are 
always net exporters; ac- 
cordingly their imports 


er) 


(though imports of the 
United States from Canada may be of large 
volume) do not lie within the scope of this 
study. Most other ex-European countries 
for which data are available are consistently 
net importers, but there are exceptions. 
Eritrea (an Italian possession in Africa), 
Persia, Irak, China, and New Zealand have 
been net importers in some years, net ex- 
porters in others; and Algeria, Tunis, and 
India are usually net exporters, but each 
has been a net importer in one year of the 
period studied. In these cases we have in- 
cluded the country in our totals of net im- 
ports only in the years in which it was a net 
importer. The list of ex-European net im- 
porting countries does not remain the same 
from year to year. 

A general view of ex-European trade 
cannot well be obtained either by successive 
consideration of statistics of over 130 indi- 
vidual countries, or merely by study of 
summations of the trade of all. Hence we 
have compiled subtotals showing the trade 
of each continental group of countries. 
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Several arbitrary distinctions have been 
made in this process; Curacao and Trinidad 
and Tobago, for example, often regarded as 
a part of South America, have been treated 
as parts of Central America. In obtaining 
totals of exports to continental groupings, it 
has not always been possible to follow the 
lines of demarcation employed in grouping 
statistics of net imports, but the resulting 
errors seem of small importance. 

Out of the detail of this study several 
salient points emerge. Evidence of several 
sorts suggests that the volume of ex-Euro- 
pean trade increased between the pre-war 
and post-war periods by 50 to 60 per cent, 
while European trade increased by some 
5 to 6 per cent. In absolute figures, ex-Euro- 
pean trade increased about 45 million bush- 
els, European trade about 30 million. But 
the ex-European flour trade, which consti- 
tuted about 65 per cent of the total trade in 
wheat and flour before the war, has not 
grown so rapidly as the wheat trade. The 
tendency throughout the world to encour- 
age domestic milling of wheat, by tariff 
regulations and otherwise, has been effec- 
tive in ex-Europe as well as Europe. No- 
table examples among ex-European coun- 
tries are Japan, Brazil, and South Africa. 

The United States was the principal 
source of ex-European imports both before 
and after the war. Argentina was next in 
importance before the war, but after the 
war was surpassed by Australia and by 
Canada. The considerable exports from 
Europe to ex-Europe before the war be- 
came negligible thereafter. Ordinarily the 
movement of wheat and flour from export- 
ing countries is to those importing countries 
most accessible to them; but special cir- 
cumstances, such as preferential tariffs and 
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demand for particular types of wheat, may 
give rise to exceptions. There are few large 
importing countries of ex-Europe whose 
trade is monopolized by any single export- 
ing country. 

Before the war, South American coun- 
tries imported more wheat and flour than 
any other continental group; African and 
North American countries were next in 
importance. But the trade of Asiatic coun- 
tries showed the greatest growth, and this 
group surpassed others in importance after 
the war. Of the several groups, only the 
North American showed a greater increase 
in flour than in wheat imports. The increase 
in imports shown by most countries has 
apparently been due not only to increasing 
population, but also to increasing per capita 
consumption of wheat. The evidence sug- 
gests the likelihood of further increases ex- 
cept in western Asia and northern Africa, 
where domestic production of wheat may 
increase sufficiently to take care of prob- 
able increases in consumption. 

Variations in the annual volume of ex- 
European trade have been large chiefly 
because of variations in the takings of 
China and Japan. On the whole, annual 
variations in ex-European trade seem to be 
explained by fluctuations in the Chinese 
wheat crops and by the upward trend of 
consumption as much as by changes in 
wheat prices and concomitant substitution 
of other cereals for wheat. Hence the ex- 
European demand appears to be rather 
more inelastic than is commonly supposed. 
On the basis of data and conclusions de- 
veloped in this study, it seems feasible to 
forecast ex-European “requirements” or 
probable takings somewhat more satisfac- 
torily than has hitherto been possible. 


I. DATA AND METHODS 


Available data on the movement of wheat 
and flour in ex-European trade are diverse 
in character, and on inspection show cer- 
tain discrepancies. Hence some explanation 
of the data and methods used in the present 
study is called for. With detailed and ac- 
curate statistics of the trade of any one 
country, it is not difficult to measure and 
describe that trade. This could readily be 
done for all countries by groups or sub- 


groups if each country were consistently 
either a net exporter or a net importer both 
of wheat and of flour, and if adequately 
detailed trade statistics (comparably com- 
piled) were available for each. Under such 
circumstances it would be easy to separate 
net exporters from net importers, and to 
reach totals of net exports and net imports 
which might reasonably be expected to 
balance on the average over periods ‘of 


DATA AND METHODS 


years, though not, of course, in any particu- 
lar year because imports are recorded at 
least several weeks later than exports. 
These circumstances, however, do not hold; 
more or less serious deficiencies appear in 
all types of available data, and it is impos- 
sible to reduce the different types to a 
strictly comparable basis. 


THREE TYPES OF DATA 


The data hereafter employed are of three 
sorts: Broomhall’s records of overseas 
shipments to ex-European destinations, as 
reported in his Corn Trade News; official 
statistics of net imports of numerous coun- 
tries as reported in the Yearbooks of the 
International Institute of Agriculture, sup- 
plemented in some instances by data 
directly from official trade reports of par- 
ticular countries; and official statistics of 
exports as reported in trade reports of net 
exporting countries. Net import data are 
uniformly recorded on the calendar year 
basis. Broomhall’s shipments are for crop 

years August—July, but can be put approxi- 
’ mately on a calendar year basis. Net export 
data are in most instances compiled either 
on the calendar year or the crop year 
(July—June) basis, though Indian exports 
are on the basis of an April-March crop 
year, while complete data for the United 
States cannot be obtained by July—June 
years in the post-war period. 

The most familiar annual summations 
of ex-European trade hitherto compiled 
are those of Broomhall. One purpose of 
this study is to check these totals so far 
as possible by summations of net imports 
and of exports. But an altogether accurate 
check of annual calendar year figures can- 
not be obtained. Broomhall’s data cannot 
be recomputed to a calendar year basis 
with precision, since he records only weekly 
shipments, and a new week is not begun on 
January 1 of each year. Indian exports 
by destinations must remain on an April— 
March year; and United States and Cana- 
dian exports in the pre-war period must 
remain on a July—June year. Yet since India 
ordinarily ships little wheat in January— 
March, and there is no occasion to examine 
annual variations in the total volume of 
trade during pre-war years, the differences 
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in bases of compilation are not of major 
significance. Similarly it is impossible to 
place export data from all exporting coun- 
tries, by destinations, on an identical crop 
year basis. Broomhall’s data are for an 
August—July year, though they could be 
put approximately upon a July—June basis. 
For official exports, more data can be ob- 
tained for July-June years than for August— 
July years. But Indian exports must re- 
main on an April—March year. Chilean ex- 
ports appear on a calendar year basis, and 
can be adjusted only roughly to a crop year 
basis. And United States exports for post- 
war crop years are incomplete with respect 
to detailed record of destinations. 


DEFICIENCIES OF DATA 


For other reasons, no single type of data 
is altogether satisfactory. 

Net import statistics are incomplete in 
two respects: the International Institute 
gives no figures whatever for certain coun- 
tries;' and for some countries figures are 
not available for all years. Total net im- 
ports would be swelled somewhat if data 
were available for Thibet, Mongolia, East- 
ern Turkestan, Hongkong, Wei-hai-wei, 
Kwantung, Siam, Alaska, Honduras, the 
Danish West Indies, the Virgin Islands, and 
several islands of Oceania. These countries 


.and dependencies, with the possible ex- 


ception of the first three, are clearly net 
importers of wheat and flour combined. 
Turkey in Asia, Afghanistan, Armenia, 
Abysinnia, Georgia, and Azerbaijan, for 
which data are not available, may be either 
net importers or net exporters; the facts 
are not clear. Nevertheless the deficien- 
cies of data cannot be great; they are prob- 
ably less significant, for example, than the 
omission of the wheat crops of Asia Minor 
and China from summations intended to 
show world wheat production. The fact 
that import statistics of some countries in 
some years are lacking has necessitated a 
few estimates; but these are neither numer- 
ous nor notably uncertain. On the whole 
net import statistics give a more detailed 


1Since this organization apparently compiles data 
from all countries able to furnish them, we assume 
that figures cannot be secured from countries not 
reporting. 
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statement of the volume of ex-European 
trade in wheat and flour than can be se- 
cured from any other data; but total net 
imports for ex-Europe as a whole or for 
continental subgroups must be regarded as 
understatements of the facts. 

A further difficulty with import data lies 
in the fact that, unless the labor of compi- 
lation is to be excessive, one must employ 
1909-13 averages already computed by the 
International Institute of Agriculture. In 
some instances this renders pre-war and 
post-war averages not strictly comparable. 
Our calculations of post-war averages of 
total net imports, for countries which shift 
from a net importing to a net exporting 
position, involve the averaging of figures 
applicable only to the years in which the 
countries in question were net importers; 
we ignore net exports because it is desirable 
to reach summations of net imports in par- 
ticular years. The International Institute 
pre-war averages, however, are apparently 
compiled by adding together the net im- 
ports of wheat and of flour separately for 
all years when there were net imports, then 
subtracting the net exports of wheat and 
of flour for all years when there were net 
exports, and finally averaging the differ- 
ence. Thus China was a net exporter of 
wheat in each of the five years 1909-13, a 
net importer of flour in 1911-13, but a net 
exporter of flour in 1909-10 to an extent 
which made her a net exporter of wheat 
and flour combined in these two years. Ac- 
cording to the calculations by the methods 
used by the International Institute, China 
was a net importer of less than half a mil- 
lion bushels of wheat and flour combined 
for the period 1909-13, whereas according 
to the alternative method she was a net 
importer of 1.9 million bushels. But in- 
stances of this sort are too few to make 
appreciable differences in pre-war aver- 
ages, and for convenience we have em- 
ployed the readily available figures of the 
International Institute. The number of ex- 
European countries for which 1909-13 
averages of imports are available much 
exceeds the number for which annual data 
can be secured in the International Year- 
books of Agricultural Statistics. 

Except for measurement of the total vol- 
ume of trade and for analysis of annual 
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fluctuations, we have made no use of Broom- 
hall’s data. Shipments are at best only pre- 
liminary approximations to actual exports; 
they are apparently secured through official 
channels, but are not corrected and revised 
to accord with final official statements. 
Shipments do not include all exports made 
by rail or river; this, however, is unimpor- 
tant with respect to ex-European trade 
since little wheat moves overland. Further- 
more, shipments from particular exporting 
countries to particular ex-European desti- 
nations are not given in detail; and ade- 
quate separation of total annual shipments 
by destination is not feasible. Broomhall 
groups together, for example, shipments to 
the East Indies, the West Indies, Central 
America, and Venezuela. Finally, no dis- 
tinction is made between shipments of 
wheat and shipments of flour. Partly in 
order to secure a check upon the accuracy 
of Broomhall’s data, it has seemed prefer- 
able to analyze available official statistics 
of exporting countries. 

The principal exporters of wheat and 
flour to non-European destinations, both 
before and after the war, have been the 
United States, Canada, Argentina, Australia, 
India, and Chile. Nevertheless ex-European 
countries draw some of their supplies from 
other sources. Uruguay always exports to 
Brazil. Some European net importing coun- 
tries, notably Great Britain, France, Ger- 
many, and Italy, export flour to their 
dependencies outside of Europe, and to 
other countries. Before the war, Roumania, 
Hungary, Bulgaria, and Russia exported 
wheat and flour to Egypt and other ex- 
European countries, though this movement 
was apparently negligible in post-war years. 
Eritrea, New Zealand, Mesopotamia, and 
China have been net exporters of wheat and 
flour (combined) to ex-Europe in some 
years. 

In general it has seemed desirable to 
attempt summations, by countries of des- 
tination, only of the exports of the first six 
countries named, though we have included 
such large items as the exports of China to 
ex-Europe in 1921 and of Australia to India 
in 1922. Thus our totals of exports to ex- 
Europe destinations must be somewhat too 
low. A further cause of understatement 
lies in the fact that exports of India and 
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Australia “to orders” have not been in- 
cluded, though some of these may have 
reached ex-European destinations.!. Again, 
it has been impossible to determine when 
certain small exports designated “to other 
countries” have passed to Europe or to ex- 
Europe. Thus both import and export data 
result in understatements of the volume of 
ex-European trade; and, since Broomhall’s 
data yield figures lower than import and 
export data, these too understate the vol- 
ume. Discrepancies between the several 
sorts of data cannot be reconciled satisfac- 
torily in all instances. In general, however, 
the broad facts seem to be supported by 
each type of evidence; and these facts are 
of sufficient interest to warrant neglect of 
minor contradictions and uncertainties. 


TRADE IN WHEAT AND TRADE IN FLouR 


An ex-European net importing country 
is a country which showed a surplus of 
imports over exports of wheat and flour 
combined. Net import statistics ordinarily 
show, for each country, the amount of 
wheat imported, the amount of wheat ex- 
ported, the amount of flour imported, and 
the amount of flour exported. Some coun- 
tries in some years are net exporters of 
wheat, net importers of flour, and net 
importers of the two combined; or net im- 
porters of wheat, net exporters of flour, and 
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again net importers of wheat and flour 
combined. Thus China in 1909-13 was a net 
exporter of 3.6 million bushels of wheat 
annually, a net importer of 3.9 million 
bushels of flour as wheat, and hence a net 
importer of wheat and flour combined of 
.3 million bushels. Japan in 1926 was a net 
importer of 25.8 million bushels of wheat, 
a net exporter of 4.9 million bushels of flour 
as wheat, and hence a net importer of 20.9 
million bushels of wheat and flour com- 
bined. The fact that such instances occur 
gives rise to some difficulty in separating 
total ex-European net imports of wheat 
and flour combined, as we have computed 
these totals, into wheat on the one hand 
and flour on the other. 

We have added together the combined 
wheat and flour totals for each country, 
because this study deals chiefly with the 
total wheat and flour trade. But in order 
to show the relative importance of ex-Euro- 
pean flour trade, we have obtained each 
country’s net import of flour alone. The 
sum of ex-European net imports of flour 
subtracted from the sum of net imports of 
wheat and flour combined will not yield 
the same figure for net imports of wheat 
as would be obtained by adding each coun- 
try’s net import of wheat alone.? This 
difficulty, however, is unimportant in con- 
nection with statistics of exports to ex- 
Europe. 


Il. THE TOTAL VOLUME OF TRADE 


Students of the world wheat situation 
are accustomed, in the course of analyses 
designed to throw light upon the probable 
level of world wheat prices during an on- 
coming crop year, to set estimates of world 


tLarge shipments are made from Argentina to 
orders, but these shipments presumably go almost 
entirely to Europe. 

2? Suppose, for example, that country A was a net 
exporter of 5 million bushels of wheat, and a net 
importer of 10 million bushels of flour as wheat; 
country B was a net importer of 10 million bushels 
of wheat and 10 million bushels of flour as wheat; 
and country C was a net importer of 20 million bush- 
els of wheat but a net exporter of 8 million bushels 
of flour as wheat. By our method, total net imports 
of flour were 20 million bushels, and total net imports 
of wheat were 30 million bushels; or 50 million 
bushels in all. But if each country’s net position is 
taken separately, then total net imports were (10—5) 
+ (10+10) + (20-8), or 37 million bushels. 


wheat export surpluses against estimates 
of world wheat import “requirements.” 
When the margin between export surpluses 
and import requirements is unusually large, 
prices may be expected to prove relatively 
low; and conversely. This approach to the 
problem of forecasting prices is far from 
perfect, especially since it has often in- 
volved confusion between what may be 
called “necessary” or “customary” import 
requirements and the actual shipments or 
exports which are recorded after the price 
situation has had its effect upon the move- 
ment of wheat and flour in international 
trade. Nevertheless greater precision in 
measuring probable “customary” import 
requirements and probable export sur- 
pluses, and hence the size of the margin 
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between the two, would contribute some- 
what to the accuracy of price forecasting. 
More needs to be known of trends in pro- 
duction and utilization of wheat in all 
countries if export surpluses and import 
requirements are to be measured with 
greater approach to precision. 

The demand for wheat in non-European 
countries is necessarily a part of the world 
demand or “ requirement.” Trade statistics 
seem to provide the best approach to a 
study of this ex-European demand. It is 
desirable to ascertain what countries im- 
port wheat and from what sources; where 
there is evidence of increasing or decreas- 
ing importation and what are its causes; 
and how large the total volume of trade 
has been and promises to be. The general 
growth of trade between the pre-war and 
post-war periods is logically the first sub- 
ject requiring consideration. 


EVIDENCE OF INCREASED VOLUME OF TRADE 


Three different measures of the growth 
of international trade in wheat and flour 
as wheat are shown in Table 1, in terms of 
pre-war and post-war averages. The first 
series shows net imports of the net import- 
ing countries of the world, of Europe, and 
of ex-Europe, as reported in detail but not 
in total by the International Institute of 
Agriculture. The second shows total net 
exports of the net exporting countries of the 
world, exports (usually net) known to have 
been destined to net importing countries 
of ex-Europe, and a residuum presumably 
exported to European net importing coun- 
tries. The third shows Broomhall’s data 
for shipments (chiefly by sea) in total, to 
Europe, and to ex-Europe. 

If data were available for all countries, 
one would expect world total net exports 
slightly to exceed world total net imports, 
partly because some goods are lost in tran- 
sit, partly because there is ordinarily more 
incentive to understate or to avoid report- 
ing imports than exports, and partly be- 
cause, with imports reported some weeks 
later than exports, annual growth of trade 
would cause the average annual net exports 
of a given period to exceed the average 
annual net imports. But the excess of net 
exports over net imports shown in Table 1, 
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averaging about 40 million bushels in both 
the pre-war and post-war periods, unques- 
tionably reflects in addition material in- 
completeness of data for net importing 
countries; and the comparison is compli- 
cated by other factors mentioned below. 

Similarly the total of overseas shipments 
might be expected to fall below total net 
exports, first because such shipments do 
not include much wheat and flour shipped 
by rail and river, as for example across the 
Russian frontier to Poland and Germany, 
or up the Danube or by rail from Hungary 
to neighboring countries, or from the Uni- 
ted States to Mexico; and also because pre- 
liminary reports of trade, on which weekly 
shipments data are necessarily based, usu- 
ally give smaller and less complete figures 
than final trade reports. These factors 
largely account for the fact that total ship- 
ments fall substantially below total net 
exports; and the decrease in the difference, 
from 61 million bushels in pre-war period 
to only 48 million in the post-war period, 
is probably due largely to improvement in 
the shipments data. 

Net export data seem to represent the 
world volume of trade most accurately, 
since they are more complete than net im- 
port data and, unlike shipments data, are 
built up from final official reports. The 
increase of 11.4 per cent shown by net ex- 
port data is, however, probably too low. 
The pre-war figure is somewhat too high 
for comparison with the post-war because 
some wheat and flour shipped into parts 
of the present territory of post-war Poland, 
Czecho-Slovakia, Lithuania, Esthonia, and 
Latvia were not recorded as exports from 
any source in pre-war years, while they are 
so recorded in post-war years. Changes in 
boundaries of eastern European countries 
present the chief difficulty in attempting to 
compare pre-war and post-war volumes of 
international trade in wheat and flour. 
They have resulted in an increase of the 
list of net importing countries, while cutting 
down the territory of Russia, Hungary, and 
Bulgaria, and increasing the territory of 
Roumania and Jugo-Slavia; and adjust- 
ments of pre-war trade statistics to a basis 
comparable with the post-war are not at 
present feasible. Moreover, New Zealand 
was a net exporting country in the pre-war 
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period, but a net importing country (on 
the average) in the post-war period; but 
her net exports are not included in our 
figures. The real increase in the total vol- 


comparison with pre-war shipments or 
post-war net exports of net exporting coun- 
tries, because the post-war shipments figure 
includes 14.4 million bushels shipped from 


TABLE 1.—AVERAGE ANNUAL NET Imports, Ner Exports, AND SHIPMENTS OF WHEAT (INCLUDING FLOUR 
AS WHEAT): TOTAL, TO EUROPE, AND TO EX-EUROPE, 1909-13 AND 1921-26* 


(Million bushels) 


Total Europe Ex-Europe 
Net Net Broom- Net Net Broom- Net Net Broom- 
imports exports hall’s imports exports hall’s imports exports hall’s 
of to shipments of to shipments of to. shipments 
qd) (2) (3) (4) (5) (6) (7) (8) (9) 
1909-18 average....... 625° 665° 604? 545° 585” 5267 80" 807 78* 
1921-26 average..<.... 702° 741° 6937 Sia! 615" 5887 Wf 126” 1057 
Absolute increase..... 77 76 89 30 30 62 47 46 27 
Percentage increase... 1283 11.4 14.6 dD 5.1 11.8 58.8 Blo 34.6 


* Except as stated in following notes, figures are summarized from data in International Yearbooks of Agricultural 
Statistics and Broomhall’s Corn Trade News. Pre-war averages of net imports and net exports compiled from less com- 
plete data than post-war averages. 


“ Column 4 plus column 7. 

>Summations of annual average net exports during 1909-13 from the United States, Canada, Argentina, Australia, 
India, Chile, Algeria, Morocco, Serbia, Roumania, Hungary, Bulgaria, and Russia. Does not include small reported net 
exports from New Zealand, Uruguay, and Eritrea, or unreported net exports from Asia Minor. 

¢ Six-year average of the sum of annual calendar year net exports from the United States, Canada, Argentina, Aus- 
tralia, India, Chile, Algeria, Morocco, Tunis, Roumania, Hungary, Bulgaria, Jugo-Slavia, and Russia. Includes net exports 
of China in 1921, and of Albania, Spain, Lithuania, and Poland in years when these countries were small net exporters. 
Does not include small net exports from New Zealand, Uruguay, Irak, Persia, and Eritrea in any year. India, Tunis, Al- 
geria, and Russia have not been net exporters in every one of the years 1921-26. 

¢ Figures for August—July years adjusted to a calendar year basis and averaged. Includes shipments from Australia to 
India; from various countries to northern African net exporting countries; and 14.4 million bushels from Germany, 
chiefly to European net importing countries, in 1925-26. 

¢ Summation of 1909-13 average net imports of all reporting countries of Europe, plus an allowance for the changed 
boundaries and list of countries of eastern Europe. 

t Six-year average of the sum of annual calendar year net imports of all reporting European countries. 
imports of Russia in 1921, 1922, and 1925. 

9 Column 2 minus column 8. 


Includes net 


» Summation of 1909-13 average net imports of all reporting ex-European countries, with a few estimates. No data 
available for a few countries. 
+ Six-year average of the sum of annual calendar year net imports of all reporting ex-European countries. Includes 


net imports of India, Algeria, and Tunis in 1922. 

j Five-year average of the sum of calendar year exports (usually net) of Australia, Argentina, and Chile, of July—June 
exports of the United States and Canada, and of April—March exports of India by sea to ex-European net importing 
countries, plus a rough estimate of 7 million bushels presumably exported to ex-European net importing countries from 
European countries, chiefly Russia and the Danube countries. Does not include exports to ex-Europe from French North 
Africa, New Zealand, Uruguay, Eritrea, or countries of Asia Minor. Data from official trade reports of the countries 
mentioned, in part through J. A. Le Clerc, International Trade in Wheat and Wheat Flour (U.S. Department of Commerce, 
Trade Promotion Series No. 10), 1925. Precise distribution of exports to ex-European net importing as distinguished from 
net exporting countries is not always feasible. 

k Six-year average of the sum of calendar year exports (usually net) of Australia, Argentina, Canada, the United States, 
and Chile, and of April-March exports of India by sea, to ex-European net importing countries. Includes exports of Aus- 
tralia to India in 1922, and of China to various countries in 1921. Does not include exports to ex-Europe from western 
European countries, French North Africa, New Zealand, Uruguay, Eritrea, countries of Asia Minor, Russia, Bulgaria, Jugo- 
Slavia, or Hungary. Data from official trade statistics of the countries mentioned. Precise distribution not always 
feasible. 


ume of trade as shown by net export data 
has probably been nearer to 13 than to 11.4 
per cent. 

If, as seems reasonable to suppose, Broom- 


Germany (a net importer) chiefly to Euro- 
pean net importing countries in 1925-26. 
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hall’s service has gained in efficiency, es- 
pecially in recent years, the shipments 
figures were perhaps less complete for the 
pre-war than for the post-war period, and 
the percentage increase in the total volume 
of trade as shown by these data may be 
too large. Moreover, average annual ship- 
ments in post-war years are too large for 


The data summarized in Table 1, in spite 
of their defects, indicate clearly that ex- 
European trade has increased relatively 
more than European between the pre-war 
and post-war periods. According to these 
data, net imports of non-European coun- 
tries and net exports to ex-European desti- 
nations have increased over 55 per cent, as 
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contrasted with an increase of less than 6 
per cent for Europe. The reasonably close 
concordance shown by net import and net 
export statistics seems not to be accidental, 
though, on account of the absence of ad- 
justments for changes in the boundaries of 
eastern European countries, the figure for 
pre-war net exports to Europe seems too 
high, and the percentage increase too low. 
Again, total net imports of and net exports 
to ex-Europe in the pre-war period are 
slightly too low for comparison with post- 
war figures on account of the manner in 
which Chinese annual data are handled 
for the pre-war period,' so that the increase 
in ex-European trade is slightly exagger- 
ated by both sets of data. 

Broomhall’s data show an increase of 
only 35 per cent in shipments to ex-Euro- 
pean destinations and an increase in ship- 
ments to Europe of nearly 12 per cent. The 
divergence between this showing and that 
of the trade statistics is considerable. In 
the absence of detailed information on the 
manner in which shipments data are com- 
piled, only tentative explanations of the 
discrepancies can be suggested. Probably 
the major explanation is that total ship- 
ments and shipments to Europe were far- 
ther below the truth in the pre-war period. 
It is also possible that some wheat and flour 
which actually went to ex-Europe in the 
post-war period was recorded as shipped 
to Europe. Finally, the inclusion of ship- 
ments from Germany to other European 
countries in 1925-26 results in a post-war 
figure for shipments to Europe slightly too 
large for comparison with the pre-war fig- 
ure. Hence the increase of European trade 
shown by Broomhall’s shipments data is 
presumably too large, the increase of ex- 
European trade too small. 

On the whole one may conclude that 
European takings of imported wheat and 
flour combined increased not much more 
than 5 per cent between the pre-war and 
the post-war periods, while ex-European 
trade increased 50 to 60 per cent. If similar 
rates of increase should continue, annual 


+See above, p. 310. 


* Under the method we have used, as explained 
above, net imports of wheat grain cannot be obtained 
precisely by subtracting net flour imports from total 
net imports. 
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average net exports to Europe in 1932-37 
might be expected to approximate 645-675 
million bushels, while net exports to ex- 
Europe might reach 190-200 million. This 
would mean that ex-European trade would 
constitute nearly a fourth of the total world 
trade, as against about one-sixth in 1921-26 
and one-eighth in 1909-13. In so far as 
growth of trade reflects growth of demand, 
it seems clear that ex-European demand 
for wheat and flour has grown more rapidly 
than European over the past fifteen years, 
and has increased in relative importance. 
A continuance of this increase seems of 
sufficient potential importance to justify an 
examination of circumstances under which 
it may occur. This subject, involving con- 
sideration of trends in consumption in dif- 
ferent countries, is best considered in sub- 
sequent sections. 

Net import and net export data alike 
show that general growth of ex-European 
trade between the pre-war and post-war 
periods has occurred in each continental 
group of countries. The increases shown 
have been as follows, in million bushels: 

Increase Increase 


in net in net 
imports of exports to 


Net importing countries of 


North and Central America.... 4.7 6.5 
SouthPAMericas eee eee eee 5.8 1.9 
FA te erasihere aera ean sents sianis o,é 3D BB 
ALTICame de ero ke Bern cee ee 0.2 Sin 
Oceatial.3ass see ee oe 15 1.4 
Totals sae dee eee ANT/ Ss 46 


The more or less substantial discrepancies 
between the two sorts of data are of minor 
significance here; even with necessary 
qualifications it appears that by far the 
greater part of the general increase in trade 
has been due to an increase in the trade of 
Asiatic countries, principally China and 
Japan. 


VOLUME OF TRADE IN FLouR 


World trade in wheat of course comprises 
trade both in wheat grain and in wheat 
flour. An approximate summary view of 
the importance of net imports of flour, 
relative to the combined total may be ob- 
tained from Chart 1 and Table 1 (p. 313). 
The import trade of European countries in- 
cludes much more wheat grain than flour, 
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while the ex-European trade consists quite 
as much of flour as of wheat. The trade 
of Europe before the war consisted of flour 
only to the extent of about 15 per cent; 
but flour comprised over 65 per cent of the 
ex-European trade. Between the pre-war 
and the post-war periods, as appears from 


CHART 1.—PrRE-War AND Post-War ANNUAL VOL- 
UME OF TRADE IN FLouR (AS WHEAT) OF EUROPE 
AND EX-EUROPE* 


(Million bushels) 
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* Net imports summarized chiefly from data of Inter- 
national Institute of Agriculture; net exports summarized 
from official trade statistics, in part as shown in Appendix 
Tables I-XY. Includes some estimates. 


the chart, the growth of European trade in 
flour was small, whereas the ex-European 
flour trade showed a considerable increase, 
certainly over 20 per cent.! Hence in the 
post-war period the flour trade of Europe 
constituted about the same proportion of 
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total trade as before the war. But flour 
formed a smaller proportion of the ex- 
European trade; the increase of 14 million 
bushels as measured by net imports of 
flour in terms of wheat was less than one- 
third of the increase of 47 million bushels 
in net imports of wheat and flour combined. 

The large proportion of flour in the ex- 
European wheat trade is due to several 
facts. Many ex-European countries lie in 
the tropical zone, do not raise wheat, and 
hence have no domestic milling industries, 
so that wheat must be imported already 
milled. Most of these countries, moreover, 
are industrially not so far advanced as 
European countries, and conditions have 
not been favorable for the rapid develop- 
ment of a milling industry even if wheat 
was raised domestically. Many have only 
an inconsiderable animal husbandry, and 
hence little use for wheat offals. The ten- 
dency throughout the world, however, has 
been to encourage domestic milling of 
wheat by preferential tariffs and otherwise. 
As a result net importing countries in many 
parts of the world tend to import propor- 
tionately less flour and more wheat. One 
may reasonably expect this tendency to 
operate in the future; ex-European flour 
imports may continue to expand in absolute 
quantities, but the proportion of flour in 
the total wheat trade may be expected to 
contract as various importing countries 
further develop their domestic milling in- 
dustries and import wheat instead of flour. 
Such changes, however, must occur more 
slowly where industrialization lags than 
where it is already far advanced. Conse- 
quently ex-European countries will perhaps 
provide quite as wide a market for flour as 
European countries, or even a wider one, 
in years to come; but it will probably prove 
increasingly difficult to induce importers 
to purchase flour rather than wheat. 


III. SOURCES OF EXPORTS TO EX-EUROPE 


A GENERAL VIEW 


A broad view of the relative importance 
of the principal sources of wheat and flour 


1Data for intervening years, 1914-20, would show 
for both Europe and ex-Europe that trade in flour 
was larger in relation to trade in wheat than was 
true in either the pre-war or the post-war periods. 


exported to ex-European net importing 
countries is given in Table 2 (p. 316). The 
United States has been the most important 
single source of supplies, providing some- 
what over one-third of the total. Argentina 
exported the second largest amount in pre- 
war years, but in post-war years Australian 
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and Canadian exports have been larger 
than the Argentine. Australia, third in 
importance as a source of ex-European 
supplies before the war, has ranked second 
thereafter. India has never been a heavy 
exporter to ex-Europe, though before the 


TABLE 2.—NET Exports OF WHEAT AND FLOUR AS 
WHEAT TO EX-EUROPEAN NET IMPORTING COUN- 
TRIES FROM PRINCIPAL EXPORTERS, ANNUALLY, 
1909-13 and 1921-26* 


(Million bushels) 


United| Can- | Argen-; Aus- 

Year Total | States) ada tina | tralia | India*| Chile 
WU). ooose |) ORD) ALOPY Tei || chee || Bally i) (ay 
LONOR eee Sones {| BUOY] Zerele aber || TIGAO |) Yat 1.0 
LOM eee (sil) Bye! dave) aries bees Bx) 0.3 
OU ery. SO eel ol o:4 19 2a OL 3.0 0.9 
INS cons 86.9 | 37.17} 7.0") 21.2 | 16.5 | 4.4 0.8 

Average 
1909-13...) 79.7° | 34.7 Ayill || leggy | ales BX 0.7 
IEPA eae 104.67 | 44.4 (Gall |] weak || IIE || eer 1.5 
1c cote 112.6°'| 48.5") 12.8 | 18.0 | 30.0° | 2.5 0.7 
We sacuc 135.4 | 64.3) 19.8 | 18.0 | 292 | 2.9 1.2 
1924 Pare 4 SA | ayn | eetes |i al} ates |) vee! 3.3 
PAS aces Iles) | BER |) PAE I | eele  alasee ake 
GPA Rs ode IBS || Balk! || SI 4| TIGA ||P SBYS || Bee || ako 
Average 
1921-26...|126.3 | 49.9 | 20.1 | 17.8 | 31.0 | 3.4 Legs 


* Summarized from data in official trade reports of the 
countries mentioned. See Appendix Tables I-XV. Totals 
and averages include estimates as noted below. 


«Crop years beginning April of the year indicated. 

> Crop year beginning July of the year indicated. 

¢Includes estimate of 7 million bushels shipped from 
Europe. 

@TInecludes 15,295 thousand bushels shipped from China 
to ex-European countries. 

¢ Includes 6,960 thousand bushels exported from Aus- 
tralia to India. 

f Includes 1,606 thousand bushels shipped from United 
States to Algeria and Tunis. 

9 Estimated. 


war she shipped nearly as much as Canada. 
Chile’s exports have always been small. 
The totals also include exports to ex-Euro- 
pean countries from China in 1921, but not 
from New Zealand, Uruguay, Eritrea, and a 
few exporters still less important in any 
year. The movement from these minor ex- 
porters, except on special occasions, has 
been small in both periods, and is discussed 
briefly below. 

The table includes in the pre-war average 
an allowance for shipments of flour from 
western European countries and of wheat 
and flour from the Danube countries and 
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Russia. So far as can be ascertained, these 
exports in pre-war years were little smaller 
than the combined exports of Canada, 
India, and Chile to ex-Europe,’? so that 
Europe ranked next to Australia as a source 
of ex-European supplies. The movement 
from Europe to ex-Europe practically 
stopped during the war, as Russian and 
Danubian exports declined or even ceased 
in some years; and there has been no con- 
siderable resumption of this trade. During 
and immediately after the war, European 
countries in general had to bend every 
effort toward securing adequate domestic 
supplies, and shipping restrictions contrib- 
uted heavily to cut down the export move- 
ment from Europe; hence European coun- 
tries largely lost ex-European markets to 
the overseas exporting countries which had 
maintained or increased their production 
and exports. Since the war, the recovery 
of Europe has been slow, and the overseas 
exporting countries have largely retained 
their hold on the flour export trade. 

The relative growth of ex-European trade 
among the five leading exporters has ap- 
parently depended partly upon relative 
increases in wheat production and in do- 
mestic milling industries, and partly upon 
the accessibility of ex-European markets 
where importation has increased most con- 
siderably. Australia, Canada, and the Uni- 
ted States are all able to ship wheat and/or 
flour to the Orient because of the operation 
of established shipping routes; and in each 
of these countries increases in wheat pro- 
duction and milling output have been pro- 
nounced. In Argentina wheat production 
has increased quite as much as in Australia; 
but the increase in the exportable surplus 
of flour has been very small, and costs of 
shipment to the Orient are relatively high 
in the absence of established trade routes. 
Argentine trade even with her best ex- 
European customer, Brazil, has suffered 
from competition of the United States and 
Canada, whose large exportable surpluses 


*See below, p. 325. 


*The sum of 1909-13 exports from these regions 
to ex-European net importing countries is about 5 
million bushels. This does not include Russian ex- 
ports of 6.9 million bushels to “other countries,” some 
of which were probably ex-European net importing 
countries. We have estimated the exports from Europe 
to ex-Europe at 7 million bushels. 
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of flour have found an increasing outlet in 
that country. 

Australian exports to ex-Europe have in- 
creased more in absolute terms than the 
exports of any other country or region. 
This is due to growth in trade with Egypt, 
since the Asiatic trade of Australia did not 
grow more notably than that of the United 
States or Canada. Before the war, most of 
the world’s exports to Egypt passed across 
the Mediterranean from several European 
countries. With the practical cessation of 
these exports, Australia largely secured the 
market. The United States, Canada, and 
Argentina could not compete effectively, 
chiefly because the established trade route 
for Australian exports to Europe passed 
through the Suez Canal, while the routes 
from Argentina, Canada, and the United 
States do not. Direct shipments from these 
countries could be made only at relatively 
high freight rates unless return cargoes 
were assured. India, though she _ ships 
through the Suez Canal, had too little 
wheat to spare in several of the post-war 
years. 

The movement of wheat and flour from 
exporting countries for the most part fol- 
lows the lines of least resistance. A given 
exporting country ships wheat to those 
importing countries lying nearest or most 
accessible to it; conversely, an importing 
country obtains supplies (other things being 
equal) from the source able to ship at 
the lowest cost of transportation. Chilean 
wheat moves only to the ex-European 
importing countries of South America. Ar- 
gentine wheat moves to South American 
countries and Africa, not to Asia, North and 
Central America, or Oceania. Australian 
wheat moves to Asia, Oceania, and Africa, 

1 The following data, showing increases or decreases 
between the pre-war and post-war periods in average 
annual exports to ex-Europe, wheat production, and 
total net exports of flour, are pertinent to this para- 
graph. Data are from official sources. Total export 
and wheat production figures are derived from calen- 
dar year data; net exports of flour from crop year 


data. 


Increases in Increases in Increases in 


exports to wheat net exports 
ex-Europe production of flour 
(Million bushels) (Million bushels) (Thousand barrels) 
Australia ...20 43 2,852 
Canada ..... 15 176 6,229 
United States 15 118 3,226 
Argentina ... 0 59 121 
India ..:..1- 1 -18 60 
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not to North and Central America or South 
America. Canadian wheat moves only in 
small quantities to Oceania, Africa, and 
South America. Wheat from the United 
States does not move in large quantities 
to Oceania (aside from Hawaii), to Africa, 
or to South America. There are, of course, 
certain minor exceptions; thus Peru im- 
ports wheat from North America and Aus- 
tralia as well as from Chile, and other 
instances will be noted in subsequent pages. 

A single exporting country is usually un- 
able to monopolize the trade of any of the 
more important ex-European importing 
countries. Brazil obtains supplies not only 
from the nearest sources, Argentina and 
Uruguay, but also from the United States 
and Canada; the Orient deals largely with 
both Canada and the United States and with 
Australia; Egypt obtains her imports from 
all three of these sources and others. Thus 
proximity does not, in all instances, yield 
a decisive advantage; for transportation 
costs from several exporting countries to 
a given importing country may run about 
equal. Between Vancouver and Seattle or 
Portland, for example, there is no definite 
or constant shipping advantage in export- 
ing wheat or flour to Japan. Even where 
there are normally inequalities, special cir- 
cumstances like preferential duties, or de- 
mand for types of wheat and flour not 
available in the nearest source of ex- 
port, may cause importing countries to 
obtain supplies from more distant sources. 
Thus preferential tariffs or their equivalent 
give the United States an advantage in 
Cuba, Hawaii, and the Philippines; and the 
system of preferential duties in the British 
Empire favors exports of Canada and Aus- 
tralia to certain British possessions. Fur- 
thermore, changes in freight rates and 
shipping conditions between different years 
and in wheat and flour prices and available 
supplies between different exporting coun- 
tries in a given year presumably give rise 
to changes in the direction of the export 
movement. 


MovEMENT FROM THE UNITED STATES 


Exports of wheat and flour combined 
from the United States to ex-European 
destinations, by continental groupings, are 
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shown in Table 3.1 Exports to North and 
Central American and to Asiatic countries 
have comprised around four-fifths of the 
total in both periods; exports to South 
American countries make up most of the 
remaining fifth; countries of Africa and 
Oceania provide only small markets. 


TABLE 3.— UNITED STATES EXPORTS OF WHEAT AND 
FLouR AS WHEAT TO EX-EUROPEAN DESTINATIONS, 
ANNUALLY, 1909-14 AND 1921—26* 


(Thousand bushels) 


North 
Year Total eatral South Asia Africa | Oceania 
America |America 
1909-10.) 26,180 |14,521| 4,398] 5,818] 792 651 
1910-11.) 30,777 | 12,421) 5,592|11,435| 607 722 
1911-12.| 37,946 | 14,548} 6,003 |16,074} 508 818 
1912-13.| 41,471 | 15,027) 5,982 | 16,821 | 2,776 865 
1913-14.| 37,070 | 18,480) 6,066 | 15,514 | 1,096 914 
Average 
1909-14.| 34,689 | 13,999) 5,608 | 13,133 | 1,155 794 
1921....) 44,370 |16,669] 5,278 | 18,710 | 3,081 682 
1922... .| 48,495° | 16,291 | 4,233 | 23,411 | 3,753" 807 
1923....| 64,815 | 19,233} 4,070 | 88,190 | 2,087 735 
1924....| 54,145 | 19,596) 5,554 | 26,566 | 1,624 805 
1925....| 36,710 | 16,048] 6,253 | 11,353 | 2,283 828 
1926....| 51,428 | 18,735) 11,448 | 17,118 | 3,112 | 1,015 
Average 
1921-26.) 49.910 | 17,761} 6,189 | 22,558 | 2,640 812 


* Summarized from data in Foreign Commerce and Navi- 


gation of the United States. 


years July—June. 


¢TIncludes exports of 1,606 thousand bushels to Algeria 
and Tunis. 


Pre-war data are for crop 
For details see Appendix Tables [L-III. 


The distribution of exports is shown in 
greater detail in Appendix Table I. China 
and the Japanese Empire have always been 
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to Asiatic countries naturally pass almost 
entirely from the Pacific Coast, and consist 
predominantly of the soft wheat or soft 
wheat flour grown or milled in that region. 
The Pacific Coast region may be regarded as 
almost an isolated wheat-producing region, 
since rail freight rates are so high as ordi- 
narily to restrict the movement of wheat to 
easterly markets of the United States; hence 
outlets for the exportable surplus must 
usually be sought in Europe, the Orient, the 
eastern and northern coasts of South Amer- 
ica, and parts of Central America.? One 
might therefore expect United States ex- 
ports to Asiatic countries to vary directly 
with the wheat crops of Washington, Ore- 
gon, and California. If the demand of 
Asiatic countries remained the same from 
year to year, they would tend to decrease 
their imports from the United States in 
years when wheat crops on the Pacific Coast 
were small and prices relatively higher than 
elsewhere, and would then obtain larger 
supplies from Canada and/or Australia. 
This would not hold for the Philippines; 
for the preference accorded to United 


“States products would facilitate the imports 


of those products in all years except those 
when Seattle or Portland prices were 
above (say) Vancouver prices by more 
than enough to offset the lower charges on 
United States flour. 

That there is some tendency for Pacific 
Coast crops and United States exports to 
China and Japan (but not to the Philip- 
pines) to vary together is shown by the 
following data, in million bushels: 


by far the most important markets among 
the Asiatic countries; exports to these two 
alone were nearly 90 per cent of the Asiatic 
total in pre-war years and 87 per cent in 
post-war years. Exports to the Philippines 
have comprised most of the remaining 10 
per cent; exports to Ceylon, the Dutch East 
Indies, Indo-China, Siam, the Straits Set- 
tlements, and others amounted to less than 
100 thousand bushels in 1909-13 and only 
about 550 thousand in 1921-26. Shipments 


*Some of the flour reported as exported from the 
United States, especially to the West Indies, is flour 
milled in bond from Canadian wheat. 


*Recent alterations in rail rates, however, have 
made markets of the central United States more 


accessible; and shipments are also made via the 
Panama Canal. 


Pacific Exports Exports 
Year Coast to China, 

crop® Japan? Philippines? 
IU So ooae 58.7 4.4 1.18 
NOUOSIL pomoce 61.3 10.4 1.07 
HEAP oacox 76.0 14.6 1.45 
TASS 3 ococ 81.0 15.0 1.74 
LONG S14 eer 13-2 14.4 ial 
PAE PY 3 Gooe 92.0 2303 1heaay/ 
PPB 5 sec 66.3 20.2 Ayal 
1923524 meter 104.2 43.9 2.15 
O22 baer 46.7 ed 20d 
ISP M0s 5 opoe 70.6 10.6 2.80 
O26 = 2 erect 71.6 157 eles 

* Summation of crops of Washington, Oregon, and Cali- 

fornia, 


»July-June exports. These are smaller than cal 
year exports. See below, pp. 339 f. colsnday 
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But the general relationships do not hold 
in all years; in 1922-23, for example, ex- 
ports to China and Japan were much larger 
than in 1925-26 and 1926-27, though the 
crop was smaller in 1922 than in 1925 or 
1926. In part this is explained by the fact 
that wheat prices in the Pacific Northwest 
were lower in 1922-23 than in the other 
two years, despite the smaller crop;! and 
in 1925-26 the demand for soft wheat in 
central regions of the United States was 
sufficient to cause exceptional movement by 
rail from the Pacific Northwest. Annual 
variations in exports of the United States 
to China and Japan are of course influenced 
by fluctuations in the demand in those 
countries. Exports in 1909-10, 1910-11, and 
1921-22 might have been larger had not 
China been in a position to export con- 
siderable quantities to Japan. But in gen- 
eral a large wheat crop in the Pacific region 
of the United States, ordinarily accom- 
panied by low prices, may be expected to 
result in relatively large exports to Asiatic 
countries. 

The Asiatic trade of the United States 
consisted predominantly of flour before the 
war; exports of flour as wheat averaged 
10.8 million bushels, and exports of wheat 
as grain, 2.4 million. In the post-war period, 
however, flour exports averaged 13.1 mil- 
lion, wheat exports 9.4 million. The rela- 
tively larger growth of wheat exports is 
due chiefly to the development of the mil- 
ling industry in Japan. Flour exports to 
Japan averaged 2.89 million in the pre-war 
period, but only .94 million in the post-war 
period; and from 1921 to 1926 annual ex- 
ports of flour declined steadily from 1,844 
thousand bushels to only 83 thousand. On 
the other hand, pre-war exports of wheat 
to Japan averaged only 2.34 million bushels, 
as against 7.22 million in the post-war 
period. The remaining increase in wheat 
grain exports is accounted for by China, 
to which exports averaged only 18 thousand 
bushels in the pre-war period, as compared 
with 2,124 thousand in the post-war period. 
Other Asiatic countries have always been 
only negligible markets for wheat as grain. 

The net importing countries of North and 
Central America provided the largest mar- 


1See Table 13 below, p. 342. 
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ket for American wheat and flour in pre- 
war years, but were outranked by Asiatic 
countries in the post-war period. Cuba, 
Mexico, Porto Rico, and Haiti have always 
been the most important individual mar- 
kets; exports to this group comprised 58 
per cent of the total in the pre-war period, 
66 per cent in the post-war. Preferential 
tariffs encourage trade of the United States 
with Cuba; Porto Rico and Panama Canal 
Zone apply no duties; and proximity in 
general ought to favor the United States 
more than other exporters in the trade with 
the West Indies and Central American 
countries. Exports of the United States to 
the British West Indies and to Newfound- 
land have, however, declined from a pre- 
war average of 2,562 thousand bushels to 
a post-war average of 1,181 thousand, on 
account of preferential duties favoring 
Canada. Exports from the United States 
move chiefly from Atlantic and gulf ports, 
but partly from Pacific ports and overland 
to Mexico. The Mexican trade consists 
chiefly of wheat; a little wheat is exported 
to the countries of continental Central 
America; other countries purchase only 
flour from the United States. Annual varia- 
tions in total United States exports to North 
and Central American countries are small, 
and are accounted for chiefly by variations 
in exports to Mexico and to countries of 
continental Central America. 

Exports from the United States to South 
American countries pass from Atlantic, 
gulf, and Pacific ports, the last supplying 
Peru and Ecuador particularly. Brazil has 
consistently been the most important mar- 
ket in South America; exports to Brazil 
averaged 47 per cent of total exports to 
South America in the pre-war period, 57 
per cent in the post-war period. Peru and 
Venezuela rank next in importance. After 
these, British Guiana was the largest mar- 
ket in pre-war years, but preferential tariff 
arrangements have transferred this outlet 
to Canada. Over 92 per cent of the exports 
to South America consisted of flour in the 
pre-war period, and 78 per cent in the 
post-war period. Peru and Colombia are 
the only countries to which wheat as grain 
is consistently exported in fair quantities, 
though under special circumstances, as in 
1921 and 1926, considerable quantities may 
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be shipped to Brazil. Annual fluctuations 
in total exports from the United States to 
South American countries apparently de- 
pend less upon wheat crops or prices in the 
United States than upon production and 
prices in Argentina and Chile, and upon 
conditions affecting the demand of Brazil 
and Peru. Variations in exports to these 
countries, especially Brazil, account for the 
major variations in total annual exports 
from the United States to South America. 

African countries have never provided 
important markets for United States wheat 
or flour; American exports to these desti- 
nations averaged 1.2 million bushels in the 
pre-war period, 2.6 million in the post-war 
period. The statistics are not altogether 
satisfactory because exports to Algeria and 
Tunis (usually net exporting countries) 
seem to be included within the official cate- 
gory “French Africa” until 1922, and appre- 
ciable exports of wheat as grain appear to 
have been made to these countries in 1912- 
13 and 1921.1 Egypt is the only African 
market of any importance, and variations 
in exports to Egypt largely account for 
variations in total exports to African des- 
tinations. No African net importing country 
provides a significant outlet for wheat as 
grain. 

The small exports to Oceania are com- 
posed almost entirely of shipments of flour 
to Hawaii, where United States products 
enjoy tariff discrimination. 


MOVEMENT FROM CANADA 


A summary view of the export movement 
from Canada to net importing countries 
of ex-Europe is given in Table 4; details 
appear in Appendix Tables IV—VI. Before 
the war, North and Central American and 
African markets were of dominant impor- 
tance; exports to these continental groups 
combined averaged 4.3 million bushels out 
of the 5.1 million shipped to all ex-Euro- 
pean destinations. After the war Asiatic 
countries became by far the most impor- 
tant, with North and Central American 
second and South American third; exports 


*Since Algeria and Tunis were net exporting coun- 
tries in these two years, exports to them from the 
United States ought not to be included in the total. 
In 1922, however, they were net importing countries, 
and United States exports are properly to be included. 
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to African countries showed much smaller 
increases than to other groups (except 
Oceania, to which only negligible quantities 
have ever been shipped from Canada), and 
consequently fell from second place to 
fourth. Before the war less than a tenth 
of the total Canadian exports to ex-Europe 
consisted of wheat; after the war exports 


TABLE 4.—CANADIAN ExportS OF WHEAT AND 
FLour AS WHEAT TO EX-EUROPEAN DESTINATIONS, 
ANNUALLY, 1909-14 AND 1921—26* 


(Thousand bushels) 


North 
Year Total Cat South Asia Africa | Oceania 
America |America 
1909-10.) 3,954 | 2,486 160 176| 1,178 4.5 
1910-11.} 4,669 | 3,434 228 91 906 | 10.38 
1911-12.) 4,707 | 8,200 230 320 943 | 14.0 
1912-18.| 5,483 | 2,965 302 598 | 1,568 olf 
1913-14.| 6,953 | 3,618 458 | 1,451] 1,426 -o 
Average 
1909-14.) 5,143 | 3,180 276 527 | 1,204 5.8 
1921....| 6,095 | 4,082 766 501 796 0 
1922. ...| 12,814 | 5,589 | 1,247) 5,075 903 -0 
1923....| 19,7738. 6,974 | 2,133 | 8,939) 1,727 0 
1924....| 28,603 | 6,389 | 1,916 | 18,654) 1,644 -0 
1925. ...] 22,486 | 5,440 | 1,524 | 14,169) 1,352 1.3 
1926....| 30,618 | 6,391 | 3,881 |18,948) 1,391 7.3 
Average 
1921-26.| 20,065 | 5,802 | 1,911 | 11,048] 1.302 1.4 


* Pre-war figures summarized from data in Sessional 
Papers, L, 378, 386, and are for crop years July—June. 
Post-war figures summarized from data in Monthly Report 
ae cc Trade of Canada. For details, see Appendix Tables 


of wheat comprised nearly half of the total. 
Canadian exports of wheat and flour com- 
bined have nearly quadrupled between the 
two periods, the absolute increase being 
nearly 15 million bushels. So pronounced 
has been the expansion since the war that 
the exports of 1926 were nearly eight times 
as large as those of 1909-10. Aside from the 
general growth of ex-European demand, 
particularly in Asia, this increase has been 
due chiefly to the expansion of Canadian 
production of wheat and flour (particularly 
in regions accessible to Pacific ports), to 
the concomitant growth of shipping facili- 
ties on the Pacific Coast, and to the prefer- 
ential tariff system which enabled Canada 
to gain certain markets at the expense of 
the United States. 

The Asiatic trade is of major interest 
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since it has comprised over half the total 
in the post-war period. Japan and China 
have always been the principal individual 
markets in Asia; the Philippine trade is 
small in view of the preference given to 
United States products, and other countries 
are still less important. Before the war, 
when the province of Alberta was a com- 
paratively small producer of wheat and 
facilities were not well developed for the 
movement of wheat from Alberta to Van- 
couver on the Pacific Coast or from Van- 
couver to the Orient, the United States 
obtained the bulk of the Oriental trade. 
Since the war Canadian exports to China 
and Japan have increased greatly, presum- 
ably in some part at the expense of the 
United States. Nearly three-fourths of the 
Canadian exports to the Orient in the post- 
war period have consisted of wheat as 
grain. Like the United States, Canada ex- 
ported to China and Japan much more 
wheat as grain after the war than before; 
but unlike the United States, she has also 
exported more flour. Expansion of the 
Japanese milling industry has permitted 
only a small increase in exports of flour 
to Japan, though the increase of wheat 
exports has been large. China provided a 
larger outlet for both wheat and flour after 
the war than before. The larger proportion 
of wheat in Canadian than in United States 
exports to the Orient is perhaps due to the 
greater development of milling in Wash- 
ington and Oregon than in British Colum- 
bia and Alberta; wheat is relatively more 
freely available for export to the Orient in 
Canada than in the United States and at 
times is presumably cheaper c.i.f. in Asia.* 
Annual variations in Canadian exports 
to the Orient are apparently related to the 
size of the Alberta crop. The following 
figures show wheat production of Alberta, 
in million bushels, in comparison with total 
Canadian exports of wheat and flour to 
Asiatic countries, in thousand bushels: 


Year Alberta Canadian 
July—June crop exports 
LOO GST Orava ais shares) as 9.6 176 
Es WU ln es on oe 9.1 91 
a Ys Th Es A ces oy ee 36.6 320 


1 Japanese millers probably find increasing need of 
hard wheat for blending purposes. 
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Year Alberta Canadian 
July—June crop exports 
NOW DHSS Pantene ace aie 34.3 598 
UOUSE TA ters cies ee 34.4 1,451 
I PEP etrenacecut Ot eee 53.0 3,992 
IP EPR Oe Odio kone Oe 65.0 6,702 
ODS EIA heise dat wogae cee 144.8 19,235 
dE SAY. eae As ba in eee 61.3 5,262 
ODD = 2 OMe aeisiere ace n aes 98.0 17,271 
92.62] tye at ates 114.0 15,629 


Since the war the concordance has been 
fairly close, though if it were more perfect 
exports in 1925-26 would not have exceeded 
exports in 1926-27. In 1925-26 Canada 
apparently obtained more than a normal 
share of the Oriental trade, because the 
Pacific Coast area of the United States was 
called upon to supply an abnormally heavy 
domestic demand for soft wheat, and con- 
sequently did not compete for the Oriental 
trade as actively as usual. 

Newfoundland and the British West 
Indies, especially Trinidad and Tobago, 
have always been the most important mar- 
kets for Canadian produce in North and 
Central America. Both of these extend 
preferential duties, which in part account 
for the increase in Canadian exports be- 
tween the two periods; and Newfoundland 
is near at hand. Canada exports only neg- 
ligible quantities to Mexico, for the United 
States is more favorably located. Since the 
war, in spite of tariffs favoring the United 
States, the Canadian trade with Cuba has 
approached a million bushels, about a 
seventh of the total exported to North and 
Central American countries. The trade with 
this group consists almost exclusively of 
flour. Annual variations in the volume of 
trade in post-war years have been small. 
The maximum deviation from the average, 
occurring in 1921, was 1.8 million bushels. 
For the immediate future, Canadian ex- 
ports to North and Central American coun- 
tries may reasonably be expected to range 
between 6 and 8 million bushels in any 
year. These shipments are made principally 
from the eastern coast. 

Before the war, Canadian exports to 
South American countries averaged only 
276 thousand bushels, which went almost 
entirely to British Guiana. Since the war, 
under the preferential tariff system, this 
trade with British Guiana has grown at the 
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expense of the United States. Markets have 
been found in Brazil, Peru, Venezuela, and 
other countries; and average annual ex- 
ports to South America were nearly 2 mil- 
lion bushels in the post-war period. Exports 
to Brazil alone reached 1.9 million bushels 
in 1926, but this was largely due to the 
unusual circumstance of a crop of extra- 
ordinarily poor quality in Argentina. The 
South American trade consists principally 
of flour; but shipments of wheat as grain, 
in most years routed principally to Peru 
from Vancouver, have averaged 356 thou- 
sand bushels annually in the post-war 
period. Shipments of wheat have also been 
made in some years to Brazil and Vene- 
zuela, but other countries are markets only 
for flour shipped from the eastern coast 
of Canada. Except as disturbed by the 
unusually large shipments to Brazil in 1926, 
variations in annual exports are negligible. 

Egypt and the Union of South Africa are 
the principal markets of Canada among 
the African countries. There has been some 
growth in the Egyptian trade but not in 
the South African; and the total has not 
exceeded 1.7 million bushels in any year of 
the periods considered. Trade with coun- 
tries of Oceania, which are more readily 
accessible to Australia, has always been 
trifling. 


MovEMENT FROM AUSTRALIA 


Australian exports to ex-European net 
importing countries, by continental groups, 
are shown in Table 5; details appear in 
Appendix Tables VII-IX. African countries 
constituted the most important market for 
Australia before the war, and became only 
slightly less important than Asiatic markets 
in the post-war period. Asiatic markets 
were second in importance before the war, 
and first thereafter. The smaller trade with 
South American countries has declined, but 
trade with Oceania has increased. North 
and Central American countries have never 
been markets in which Australia could 
compete with the United States and Can- 
ada. All Australian exports of wheat and 
flour pass from the southern, principally 
the southeastern, portion of the continent. 
Exports to Asiatic countries except India 
and Ceylon move up the east coast of Aus- 
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tralia to various destinations in the Malay 
Archipelago, thence northward to Japan 
and China; exports to India and Ceylon 
move westward and northward across the 
Indian Ocean. The latter route is followed 
as far as Ceylon by exports to Egypt; from 
Ceylon the route passes westward to Aden, 
thence through the Red Sea and the Suez 
Canal. Exports to South Africa move di- 
rectly westward from the south coast of 


TABLE 5.—AUSTRALIAN EXPORTS OF WHEAT AND 
FLour AS WHEAT TO EX-EUROPEAN DESTINATIONS, 
ANNUALLY, 1909-13 AND 1921—26* 


(Thousand bushels) 


ad 


Calendar South 
year Total |America®| Asia Africa | Oceania 

OO Sires creates 8,775 627 | 2,051] 5,412 685. 
LOLS sector sis 10,029 | 1,270 | 2,592) 5,685 532 
TOU ee tceceies 11,441 | 1,595 | 4,272) 4,997 577 
WOLD assrcrre 9,503 | 1,202 | 3,738} 4,041 522 
91S crs reves 16,534 943 5,807 | 9,188 601 

Average 
IO a Bresacoc 12567 |e 2 Zane OU 2n ero GOs. 583 
1S Plena oos 19,651 0 | 8,746 | 15,3847 558 
V2 2 ices soiicies 30,027° 778 | 19,059") 9,756 434 
dP ates Ai arto 295231 87 | 15,026 | 18,635 483 
VODA ere teers 39,641 0 | 19,294 | 16,418 | 3,929 
OZ brteresrcotreters 34,181 | 1,519 | 14,373 | 15,068 | 3,221 
L926 ee ereweractes 33,491 457 | 17.468 | 12,398 | 3,168 

Average 
1921520 wee eit 31,037 474 | 14,828 | 13,770 | 1,965 


* Pre-war figures summarized from data in Trade and 
Customs and Excise Revenue of the Commonwealth of Aus- 
tralia. Post-war figures summarized from data in Monthly 
Summary of Australian Statistics. For details, see Appen- 
dix Tables VII-IX. 


¢Exports reported to Peru only. 
>Includes 6,960 thousand bushels exported to India. 


Australia. Small shipments to Peru move 
eastward and northward across the Pacific. 

Before the war, the Union of South Africa 
was the principal market among African 
countries; exports to all other countries 
averaged only 1.39 million bushels out of a 
total of 5.85 million. After the war Egypt be- 
came much more important than the Union 
of South Africa, and exports to Egypt aver- 
aged 9.25 million bushels as against 3.97 
million to the Union of South Africa and 
596 thousand to all other African countries. 
The increase in trade with Egypt, as we 
have seen,' resulted from the decline of 
European exports to that country, and cir- 


*See above, p. 317. 
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cumstances which enabled Australia to 
enter and retain the market. The trade 
of the Union of South Africa has always 
been retained chiefly by Australia, despite 
the shorter distance from Argentina. Es- 
tablished trade routes exist between South 
Africa and Australia, but not between 
South Africa and Argentina, largely as a 
result of historical accident involving Eng- 
lish trade with Australia via the Cape of 
Good Hope before the opening of the Suez 
Canal. Australia also enjoys tariff discrimi- 
nation. In post-war years three-fourths of 
the trade of Australia with Egypt has con- 
sisted of flour; South Africa, however, has 
always been a market for wheat as grain, 
largely because duties are relatively higher 
on flour than on wheat. 

Before the war, Australian exports to 
Asiatic countries averaged only 3.69 million 
bushels. The Dutch East Indies and the 
Philippine Islands were the most important 
markets, and shipments to them averaged 
2.20 million. Shipments to China and Japan 
were small, always below 1.5 million bush- 
els, and averaged only 545 thousand. After 
the war, exports to all Asiatic destinations 
increased to an average of 14.83 million 
bushels. The only Asiatic country to which 
smaller shipments were made in the post- 
war than in the pre-war period was the 
Philippine Islands. The most noteworthy 
increase was in shipments to Japan, which 
averaged 7.23 million bushels in post-war 
years as against only .35 million in the pre- 
war period; Japan displaced the Dutch 
East Indies as the most important market 
for Australia among the Asiatic countries. 
The Dutch East Indies, however, remained 
second in importance, shipments to this 
destination averaging 2.31 million bushels. 
Australia is able to compete in this region 
of hot moist climates chiefly because of 
her proximity and more regular communi- 
cation, but in part, perhaps, because Aus- 
tralian flour can be manufactured from the 
exceptionally dry Australian wheat in such 
a manner that the flour is of lower moisture 
content than that of most other exporting 
countries, and hence keeps better.1 Trade 
with China, though larger than in pre-war 


1 Whether or not Australian millers actually export 
a flour of exceptionally low moisture content to the 
East Indies is not known to the writer. 
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years, has not grown so notably as trade 
with Japan; pre-war shipments to China 
averaged .19 million bushels, post-war ship- 
ments only 1.48 million. Thus China in 
post-war years has obtained her supplies 
almost entirely from the United States and 
Canada; while Japanese supplies have been 
secured to about as large an extent from 
Australia as from the United States and 
Canada. The Oriental trade of Australia 
consisted almost exclusively of flour before 
the war; but since the war, Japan and China 
have provided markets for wheat grain to 
such an extent that over 60 per cent of the 
total Australian exports to Asiatic countries 
have been composed of wheat grain. 

In some years India is an important out- 
let for Australian wheat. The figures in 
Table 5 include Australian exports to India 
only in 1922, when India was a net im- 
porter of wheat and flour combined. By 
calendar years, total exports of wheat in- 
cluding flour from Australia to India have 
been as follows, in thousand bushels: 


IP AL maxsoialG.c 8,171 AO 24 eine ees 19 
gS ee 6,960 MUS) GB oopdand 134 
NCES) Bolo. ob 0 16 Oe eatlanhe 1,277 


By July—June years, the data are as fol- 
lows, also in thousand bushels: 


1921-22 ..... 15,067 1924-25 ..... 22 
1922-23 ..... 51 1925-26 ..... 1,402 
1923-24 ..... 6 1926-27 ..... 2,081 


India was a net importer in the period 
July—June 1921-22 to a greater extent than 
in the calendar year 1922, and she was not 
a net importer in the calendar year 1921; 
hence average post-war net exports from 
Australia to Asiatic (and to all ex-Euro- 
pean) net importing countries would ap- 
pear larger on the crop year than on the 
calendar year basis. Exports from Austra- 
lia to India occur in volume only in years 
when the Indian crop is notably short. 
Thus the Indian crop of 1921, harvested in 
March—May, was only 250 million bushels; 
and Australia was called upon for wheat 
chiefly during the months of October—-March 
1921-22. Shipments from Australia to India 
were negligible in the next three crop years, 
when the Indian crop ranged from 361 to 
372 million bushels. In the following two 
crop years the Indian crop was of moderate 
size, 331 million bushels in 1925 and 325 
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million in 1926, and exports from Australia 
to India were 1.4 and 2.6 million bushels 
respectively; but in these years India was 
not a net importing country. The small ex- 
ports of Australia to other Asiatic countries 
than India in the calendar year 1921, some 
3.75 million bushels as compared with 8.17 
million exported to India and an average 
of 14.83 to all Asiatic countries for the post- 
war period, cannot be regarded as evidence 
that India is a preferred market among the 
ex-European countries. China (Manchuria) 
was able to export wheat in 1921, so that 
Japan imported from China rather than 
from Australia or other sources. In the 
calendar year 1922, when Australian ex- 
ports to India were 6.96 million bushels, 
exports to Japan were not appreciably be- 
low average. 

In the pre-war period, when New Zea- 
land was consistently a net exporter of 
wheat, Australia exported only negligible 
quantities to that country, and total exports 
to countries of Oceania averaged only 
about half a million bushels. During the 
last three years of the post-war period, 
however, New Zealand became a net im- 
porter, and exports from Australia to New 
Zealand rose to over 2.5 million bushels, 
so that average post-war exports to coun- 
tries of Oceania rose to 1.97 million. 

The only South American country to 
which Australian exports pass is Peru, and 
the quantities, averaging 1.13 million bush- 
els in the pre-war period, .47 million in 
the post-war period, have never been large. 
That any exports whatever are made is 
somewhat surprising in view of the prox- 
imity of Peru to Canada, the United States, 
Chile, and even Argentina; but there exists 
an established trade from Peru to Australia 
permitting wheat from Australia to Peru 
to be handled almost as ballast. 


MOVEMENT FROM ARGENTINA 


Practically all of Argentina’s exports of 
wheat and flour to ex-European countries 
pass to other South American countries, 
especially Brazil. Details are given in Ap- 
pendix Tables X—XII.1. Apparently no ex- 
ports have ever been made to distant 
Oceania, and never more than 75 thousand 


*See also Table 2, p. 316. 
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bushels to Asia. Trifling shipments have 
passed to Cuba and Mexico in occasional 
years. Exports to African destinations, 
chiefly the Union of South Africa, exceeded 
half a million bushels only in 1925. Of total 
average pre-war exports to ex-European 
countries of 17.86 million bushels, 17.42 
million went to Brazil and .37 million to 
other South American countries; and aver- 
age post-war exports to Brazil totaled 16.42 
million as against 1.01 million to other 
South American countries and .38 million 
to other ex-European countries. After Bra- 
zil, Paraguay is Argentina’s principal South 
American market. These two countries, 
like Argentina, lie on the eastern coast of 
South America, and are thus nearer to Ar- 
gentina than to any other source of supply. 
But Argentina has no advantage over the 
United States and Canada in supplying 
Colombia, Venezuela, and other countries 
in the northern portion of the continent, 
and is at a positive disadvantage as com- 
pared with these exporters and Chile in 
shipping to Peru and other importing coun- 
tries on the west coast of South America. 

Among the four major exporters to ex- 
Europe, Argentina alone has failed to in- 
crease her trade between the pre-war and 
the post-war periods. She has been unable 
to share in the growing trade with the 
Orient because of her distance from Asia. 
Moreover, she has lost, for the time being 
at least, a proportion of the trade with Bra- 
zil. This loss has occurred chiefly in the 
flour trade. Argentine exports have always 
consisted predominantly of wheat; her 
milling industry is not so well developed 
as those of the United States, Canada, and 
Australia. Before the war, Argentina ex- 
ported annually some 5.37 million bushels 
of flour as wheat to Brazil; after the war, 
the figure fell to 3.00 million. Wheat grain 
exports did not decline, but rose from 12.05 
to 13.41 million bushels. However, United 
States and Canadian exports of flour to 
Brazil increased only slightly, though ex- 
ports of wheat, like those of Argentina, 
increased considerably. Higher Brazilian 
duties on flour than on wheat appear to 
have been the cause of Argentina’s loss in 
flour exports. But some of the gain in 
United States and Canadian trade in flour 
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and wheat combined is due to the fact that 
the Argentine wheat crop harvested in 
December—March 1925-26 was of extraor- 
dinarily poor quality; consequently, her 
wheat and flour were not preferred in Bra- 
zil to the usual degree during the calendar 
year 1926. 


MovEMENT FROM MINoR Exporters 


India, Chile, China, Uruguay, Irak, Per- 
sia, Syria and Lebanon, Eritrea, and New 
Zealand are countries which usually or 
occasionally export some wheat and/or 
flour to ex-European destinations. Of Eri- 
trea and New Zealand nothing need be 
said, for their contributions to the total ex- 
ports to ex-European destinations have al- 
ways been negligible. Of Irak, Persia, and 
Syria and Lebanon nothing can be said 
because data are not available showing the 
distribution of their occasional exports be- 
tween Europe and ex-Europe. The omission 
of Irak may be of some significance because 
her net exports exceeded 3.5 million bush- 
els in 1923, and a fair proportion of these 
may have gone to ex-Europe. 

India (see Table 2, p. 316, and Appendix 
Tables XIII-XV) exported, on the average, 
about 3 million bushels of wheat and 
flour a year to ex-Europe in the pre-war 
period, and only slightly more in the post- 
war period. Exports move only to Asiatic 
and African countries, and principally to 
western Asia and British Africa, especially 
Egypt. Egypt is the largest single market. 
Exports from India to ex-Europe consist 
chiefly of flour; wheat exports to ex-Europe 
averaged less than half a million bushels 
in 1909-13, and not much more in the post- 
war period. In 1924-25, however, when the 
Australian crop was small and the Indian 
crop large,’ the largest exports of wheat as 
grain recorded in the two periods were 
made to Egypt; but the total amounted only 
to 2.23 million bushels. In this year India’s 
total exports to ex-Europe, 7.4 million bush- 
els, were larger than in any other year of 
the two periods; the high figures reflect 
two fine crops in succession, the coincidence 


1 Although the Australian crop harvested in Decem- 
ber—February 1923-24 is regarded as the crop of 1923, 
and the Indian crop harvested in March—June 1924 
as the crop of 1924, these are the crops which com- 
peted and to which reference is made above. 
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of a small Australian and a large Indian 
crop, and much higher international prices 
in 1924-25 than in 1923-24. In the Indian 
crop year 1922-23, when the country was a 
net importer of wheat and flour, exports 
to ex-European destinations continued, 
though in somewhat smaller quantities 
than usual. 

Chile (see Table 2, p. 316) exported only 
some .74 million bushels to ex-European 
countries in the pre-war period, and 1.50 
million in the post-war period. The prin- 
cipal markets are Peru and Bolivia; ship- 
ments to Ecuador and Brazil have not 
reached 50 thousand bushels in any year. 
Annual fluctuations in Chilean exports de- 
pend principally upon the size of the do- 
mestic crop; in some years the crop scarcely 
suffices for domestic requirements, while 
in others, like 1924, a good crop permits 
exports of 3 million bushels or more. Ex- 
ports consist chiefly of wheat as grain. 
Exports to Peru and Bolivia are made even 
in years when Chile is forced to import 
some wheat, as in 1922. 

China has been a net exporter of wheat 
and flour combined only in a few years, 
1909, 1910, and 1921. Throughout the pre- 
war period she was a net exporter of wheat 
as grain; in 1909 and 1910 she was also a 
net exporter of flour, but in 1911-13 net 
imports of flour exceeded net exports of 
wheat as grain. Net exports totaled 2.3 
million bushels in 1909 and 5.3 million in 
1910. In 1921 also, following a war-time 
expansion of wheat production, China was 
a net exporter of wheat and flour, to the 
extent of 15.3 million bushels. Japan, west- 
ern Asiatic countries, and Siberia were the 
leading ex-European markets in this year. 

Uruguay is consistently a net exporter 
both of wheat and of flour; in some years 
her total net exports to all destinations 
exceed 5 million bushels. Data are not 
available, however, for distributing these 
exports between European and ex-Euro- 
pean countries. Perhaps 2 million bushels 
are exported to Brazil and Paraguay, prin- 
cipally the former, in years when the Uru- 
guayan crop is large; these two countries 
are the only important ex-European mar- 
kets. Exports of wheat as grain are much 
larger than exports of flour. 
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IV. DISTRIBUTION 
A GENERAL VIEW 


In the present section we shall deal with 
net import statistics, particularly with pre- 
war and post-war averages for different 
countries and groups of countries. In so 
far as the meager data permit, it will be 
desirable to analyze trends in the consump- 
tion of wheat, with the object of determin- 
ing whether or not increases or decreases 
in trade shown by averages are likely to 
continue in the near future. Annual data 
for post-war years are given in Tables 6-12; 
but consideration of the factors governing 
fluctuations in the annual volume of trade 
is reserved for the following section, and 
can best be treated by reference to statistics 
of crop year exports to ex-Europe. 

A distribution of the net imports of ex- 
European countries by continental groups is 
given in Table 6. In the pre-war period 


TABLE 6.—GENERAL DISTRIBUTION OF EX-EUROPEAN 
Net Imports OF WHEAT AND FLOUR AS WHEAT, 
PRE-WAR AND PoOST-WAR* 


(Thousand bushels) 


= 


| 
North 


Calendar and South 

year Total | Central | America Asia Africa |Oceania 

America 

Ave. 
1909-13] 79,884/17,539 | 27,370] 14,800 | 18,845] 1,330 
1921...| 85,259 | 20,134 | 23,305 | 24,611 | 15,730} 1,479 
1922...) 110,078 | 20,264 | 29,082] 45,6947] 13,882 | 1,156 
1923...) 126,362 | 24,252 | 31,032) 50,565 | 19,306 | 1,207 
1924...) 162,994 | 23,967 | 38,761 | 73,200 | 22,165} 4,901 
1925...| 128,037 | 21.164 | 36,614 | 42,822 | 23,429) 4,008 
1926...| 150,448 | 23,373 | 40,269 | 62,644 | 19,826 | 4,336 
Ave. 

IEPA Aa PAGE | Pages} | 33,177 | 49,923 | 19,056 | 2,848 


*Summarized from data of International Institute of 
Agriculture. See Tables 8-12 for detailed lists of countries 
within continental groupings. The figures given include our 
estimates of imports of individual countries in particular 
years. Pre-war averages are not always for the five years 
1909-13. Metric quintals of wheat converted to bushels at 
3.67431 bushels per quintal; metric quintals of flour con- 
verted to bushels of wheat at 5.24902 bushels (a 70 per cent 
extraction) per quintal. 


“Includes 2,510 thousand bushels of imports into India. 


South American countries imported more 
wheat and flour than any other continental 
group, some 27.4 million bushels out of a 
total of 79.9 million. African countries, and 
North and Central American countries, with 
18.8 and 17.5 million bushels respectively, 
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OF NET IMPORTS 


were next in importance; Asiatic countries 
ranked fourth. Oceania imported less than 
1.5 million bushels. In the post-war period 
the Asiatic group became the most impor- 
tant; South America took second place, 
North and Central America third, Africa 
fourth, and Oceania fifth. In so far as 
growth of imports reflects growth of de- 
mand, it is clear that the significant in- 
creases in demand have occurred in Asia, 
South America, and North and Central 
America. 

In general, the increase in demand has 
apparently been more noteworthy with 
respect to wheat than to flour. Table 7 


TABLE 7.—GENERAL DISTRIBUTION OF EX-EUROPEAN 
Net Imports OF FLOUR AS WHEAT, PRE-WAR AND 
Post-WaArR* 

(Thousand bushels) 


North 
Calendar and 
Year Total | Central | South Asia Africa | Oceania 
America | America 
Average ey 
1909-18.| 59,091 | 15,471 | 12,046 | 14,878 | 15,344] 1,357 
1921....| 51,715 | 17,472] 6,627 | 12,820 | 13,677 | 1,119 
1922. ...| 63,149 | 18,744 | 10,404 | 21,900 | 11,021 | 1,080 
1923....| 76,565 | 22,110} 9,487 | 29,568 | 14,283] 1,117 
1924....| 88,980 | 22,278 | 14,949 | 34,651 | 15,857 | 1,250 
1925. ...} 72,590 | 19,551 | 18,658 | 21,409 | 16,304 | 1,673 
1926....| 84,455 | 20,253 | 17,577 | 28,367 | 15,690 | 2,568 
Average 
1921-26.| 72,909 | 20,067 | 12,116 | 24,786 | 14,472 | 1,468 


* See Table 6 for sources and qualifying notes. 


shows net imports of flour by continental 
groupings. There has been no increase or 
no appreciable increase in the flour imports 
of South America, Africa, or Oceania. The 
increase in Asiatic flour imports appears 
to have been considerably less than the 
increase in wheat imports. The general 
policy throughout the world to encourage 
domestic milling by relatively higher duties 
on flour than on wheat has apparently 
achieved a considerable measure of suc- 
cess in ex-European countries. Only North 
and Central America—a group composed 
largely of tropical or semi-tropical coun- 
tries where wheat is neither grown nor 
milled—has shown an increase in flour 
imports greater than in wheat imports. 
The increase in annual average net im- 
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ports of ex-Europe between two periods 
so distant from each other as 1909-13 and 
1921-26 must be due to such fundamental 
influences as long-time trends in wheat 
production, in population growth, and in 
per capita consumption of wheat. It is 
impossible to analyze each of these factors 
for each ex-European country or for each 
continental group; the data are fragmen- 
tary. Yet a reasoned guess at the future 
trend of ex-European trade in wheat and 
flour cannot be formulated without some 
attempt to comprehend trends in wheat 
production and consumption in ex-Euro- 
pean countries. The unqualified data of 
Table 6 suggest that total ex-European 
trade has increased at the rate of 3.6-3.9 
million bushels per year; if this rate of 
increase were maintained, ex-European 
trade would on the average exceed 170 mil- 
lion bushels annually in 1933-37, a period 
as distant from 1921-26 as 1921-26 is from 
1909-13. But the historical rate of increase 
has differed greatly between different coun- 
tries; and before one can reasonably con- 
clude that similar rates of increase are 
likely to continue in the future, it is desir- 
able to examine the wheat situation in 
particular regions in further detail. 


Imports oF ASIA 


Table 8 (p. 328) shows Asiatic net imports 
of wheat and flour combined, distributed 
among the various important importing 
countries. All countries or groups of coun- 
tries except the group designated “others” 
have increased their net imports consider- 
ably between the pre-war and the post-war 
periods. Even this single decline in imports 
is open to question. Among the several 
specific countries listed in the group desig- 
nated “others,” only French India and the 
Federated Malay States had smaller imports 
in the post-war than in the pre-war period; 
and since the imports of French India are 
negligible, the apparent decline in the im- 
ports of the Federated Malay States ac- 
counts almost entirely for the decline in 
the imports of the group “other countries.” 
In view of the fact that imports have in- 
creased in every other Malayan country, 
the figures for the Federated Malay States 
may reasonably be questioned. A decline 
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probably did not occur; but whether the 
pre-war figures are too high or the post-war 
figures too low is not clear.t One may rea- 
sonably conclude that among the net im- 
porting countries of Asia there is no group 
which failed to show an increase in net 
imports between the pre-war and the post- 
war periods. 

Japan and China are the countries where 
the increase was most noteworthy; the in- 
crease in net imports of these two countries 
was 31.4 million bushels, as against an in- 
crease of 35.1 million in all Asiatic coun- 
tries and of 47.3 in all ex-European coun- 
tries. Hence these are the countries where 
the wheat situation deserves most detailed 
analysis. 

Yet the increase in the combined imports 
of other Asiatic regions has not been negli- 
gible, and may be considered first. On the 
assumptions that the Federated Malay 
States have in fact increased their imports 
in the same proportion as the Dutch East 
Indies, and that the post-war trade figures 
are correct, total net imports of the Asiatic 
countries which produce no wheat have 
increased from 6 to 9.6 million bushels, or 
60 per cent. The trade of these non-wheat 
producing countries? consists almost en- 
tirely of flour. Rice is the staple cereal 
food; wheat is imported in part for the 
European population to consume in the 
form of bread, in part for the native popu- 
lation to consume in the form of noodles or 
dumplings. There is no statistical evidence 
that wheat tends strongly to displace rice 
in the diet. In the Philippines, for example, 
the per capita disappearance of wheat 
has increased from 12 pounds per annum 
in 1909-13 to 18 pounds in 1921-26, while 
the per capita disappearance of rice has 
increased from 246 to 383 pounds. In the 


*Another reason for questioning the accuracy of 
the reported net imports of the Federated Malay States 
lies in the fact that the net import of flour in 1921 
is given as 321,774 quintals in the International Year- 
book of Agricultural Statistics, 1909 to 1921, but as 
80,090 quintals in the Yearbook of 1922, without ex- 
planatory notes. It seems more reasonable to suppose 
that there has been a change in the basis of the 
statistics than that there has been a decline in net 
imports. 

2The list includes Ceylon, the Dutch East Indies, 
the Philippine Islands, Indo-China, French India, 
Portuguese India, British Borneo, the Straits Settle- 
ments, the Federated Malay States, and the Protected 
Malay States. No data are available for Siam. 
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Dutch East Indies, the trifling per capita 
disappearance of wheat increased from 
2.5 to 3.1 pounds, while disappearance of 
rice increased from 234 to 239 pounds. In 
Ceylon, disappearance of wheat increased 
from 7 to 11 pounds, while disappearance 
of rice decreased from 319 to 316 pounds.* 

If these countries are typical of their 
class, increased importation and consump- 
tion of wheat flour in the non-wheat-pro- 
ducing and rice-consuming countries of 
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living. Nevertheless it is reasonable to as- 
sume that wheat will hold its subordinate 
place in the diet, and that imports will in- 
crease at about the same rate as in recent 
years. There is presumably room for still 
further increases in per capita consumption 
both of wheat and of rice, before reach- 
ing the stage of decreasing consumption 
of cereals with increasing substitution of 
sugar, meats, and vegetables. Population 
also will probably continue to increase; 


TABLE 8.—Netr Imports OF WHEAT AND FLouR AS WHEAT INTO ASIATIC IMPORTING COUNTRIES, 
PrE-WAR AND Post-WAR* 


(Thousand bushels) 


WwW Oth 
eee Total Snes China? Philippines eget ae pepe Indo-China Ceylon reportaila 
Average | 
SUS ooce 14,800 4,854 417 1,832 1,747 1,824 508 523 3,095 
ODA irae. 24,611 12,091 t 4,701 2,210 ook 652 778 1,428 
MPA crrsca Sucstre 45,6949 23,761 8,968 2,204 2,209 3,119 673 643 1,607 
O23 errr ore 50,565 18,861 22,499 2,760 2,299 629 840. 737 1,940 
OA crapetas 73,200 28,960 31,765 3,274 2,672 2,512 1,010 857 2,150 
IMAShieaoooae 42,822 16,879 9193 3,654 2,798 6,152 927 858 2,361 
LOD Gee eereere 62,644 24,048 22,760 Bola lf 3,304 4,518 1,000 960 2,507 
Average 
1921-26 aeons 49 ,923 20,850 15,864 3,352 2,587 3,197 850 805 1999 


*See Table 6 for sources and qualifying notes. 
4 Japan, Chosen (Korea), and Formosa. 


+ Includes Macao, but not Hongkong or Kwantung, or other foreign possessions or leased territories. 


¢ Palestine, Syria, Lebanon, Cyprus, Aden, Irak, Persia. 


4 French India, Portuguese India, British Borneo, Straits Settlements, Federated Malay States, Protected Malay States. 


¢ Japan only. 


tf Net exports of 15,335 thousand bushels; ignored in striking average of net imports for the period. 


9 Includes 2,510 thousand bushels for India. 


Asia appears to have been an incidental 
factor in a general increase in per capita 
cereal consumption, which itself represents 
an improvement in the standard of living. 
Dietary habits change slowly, especially in 
Asia. Consequently one cannot expect any 
sudden increase in wheat consumption in 
the rice-consuming countries; for the next 
few decades rice consumption will probably 
continue to expand quite as rapidly as 
wheat consumption wherever there is fur- 
ther possibility of raising the standard of 


*The per capita disappearance figures employed 
in this study are obtained by dividing the pre-war 
and post-war averages of domestic production plus 
net imports by estimated population in the middle of 
each period. Per capita disappearance may be re- 
garded as a very rough indication of per capita con- 
sumption for food, though no account is taken of 
the use of crops for seed, feed, or industry. Since 
the figures are in part based in many instances on 
very rough estimates of population and production, 
they must be used with caution. 


and, since these countries cannot produce 
wheat, imports of flour will probably in- 
crease with the population growth alone. 
Furthermore, the trade figures for recent 
years (see Table 8) suggest that flour con- 
sumption there is not greatly affected by 
changes in wheat prices; imports do not 
fall off sharply in years of high wheat 
prices like 1925. So far as the meager data 
are trustworthy, it seems reasonable to an- 
ticipate for the immediate future a rate of 
increase in imports averaging around 5 per 
cent annually in the non-wheat-producing 
countries of Asia, Asia Minor, and the 
Arabian Peninsula. 

This increase in flour trade will presum- 
ably be supplied chiefly by Japan and 
Australia. Both countries are relatively 
near at hand and are able to furnish regular 
shipments in small lots, an important mat- 
ter in securing the trade of countries with 
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a humid tropical climate. Both can supply 
soft flour of the type suitable for noodles. 
Australian flour is said to keep somewhat 
better than other flours, and is consequently 
preferred to some extent. 

In the countries of western Asia the 
problem is more complex. Here wheat is 
produced in large volume, and flour in the 
form of hard bread and pastes is the staple 
cereal food. On the whole the area imports 
more flour than wheat, but the situation 
varies from country to country and from 
year to year. Moreover, the detailed trade 
data are decidedly incomplete; and for 
several countries data on wheat production 
and even population are not available. 
With data so unsatisfactory, calculations 
of per capita disappearance of wheat and 
other cereals are not feasible. Western 
Asia, however, is generally regarded as an 
area which is underpopulated with respect 
to its agricultural resources. Much land is 
thought to be suitable for crop production, 
and existing methods of cultivation are 
most primitive. It seems likely that agri- 
cultural production has not yet recovered 
even to the level of pre-war years. A decade 
or two of peace, with recovery and improve- 
ment of agriculture and industry, and ex- 
tension of transportation facilities, might 
involve such expansion of wheat production 
that the area might consistently export 
wheat in fair quantities. Too little is known 
of present and past conditions to justify 
more than a guess; but on the whole there 
seems little prospect that the wheat and 
flour imports of the post-war period will 
be further increased or even maintained. 


JAPAN AND CHINA 


Net imports of wheat and flour into the 
Japanese Empire have increased from 4.9 
million bushels in 1909-13 to 20.9 million 
in 1921-26. Japan has consistently imported 
more wheat than flour. The domestic mil- 
ling industry has been encouraged by the 
imposition of duties favoring the importa- 
tion of wheat; and the policy has been so 
successful that Japan became a net exporter 


1See Northwestern Miller, April 18, 1928, CLIV, 237. 

2See Shozo Toda, “The Actual Consumption of 
Food in Japan,” Japan Medical World, February 15, 
1927, VII, 41-45; also Edgerton Charles Grey, “Has 
Japan Enough to Eat?” Asia, April 1928, XXVIII, 
274-79, 339-42. 
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of flour in 1925 and 1926. The policy in- 
volves expansion of the milling industry 
only in Japan, not in Chosen (Korea) or 
Formosa. The market for flour in Formosa 
is retained by Japanese millers through 
the high duty on foreign flour. Chosen 
sends wheat to Japan, but imports flour 
thence. Similarly Japan imports wheat 
from north Manchuria when the crop per- 
mits, and exports flour to south Manchuria 
and various points in China proper. The 
proximity of Japan to China, with the exist- 
ence of established means of communica- 
tion, places Japan in a favored situation 
for securing the flour trade of China. Un- 
less the milling industry in China overtakes 
the Japanese, it seems probable that the 
Chinese flour import trade will pass more 
and more largely into the hands of Japa- 
nese millers. 

Between the pre-war and the post-war 
periods, Japan increased not only her net 
imports of wheat and flour, but also her 
domestic production of wheat, from 32 to 
38.6 million bushels. The per capita dis- 
appearance of wheat increased from 30 to 
46 pounds. Wheat is consumed in some 
part in the form of bread, but probably in 
larger part in the form of noodles. Native 
wheat is soft, and suitable only to provide 
the soft flour satisfactory for noodles. There 
is probably a tendency for wheat to play 
an increasingly important part in the Japa- 
nese diet, especially in the form of bread. . 
But the statistical evidence does not suggest 
that wheat tends to displace rice; per capita 
disappearance of rice increased from 385 
to 434 pounds between the pre-war and the 
post-war periods, a much larger absolute 
increase than occurred with respect to 
wheat. This is striking if, as is said to be 
the case, wheat flour is usually cheaper 
than polished rice per unit of weight. Japa- 
nese preference for rice is not likely to be 
altered for many years to come. Neverthe- 
less the mass of the population seems not to 
be undernourished; the deficiency appar- 
ently lies in the lack of protein in the diet, 
not in insufficient starch.? Per capita con- 
sumption of wheat may continue to increase, 
in the future perhaps at the expense of 
rice. The bread-eating habit is already 
further developed in Japan than in any 
other country of eastern Asia, parts of 
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China perhaps excepted. With continuing 
industrial prosperity, increasing adoption 
of European customs, and governmental 
efforts directed toward decreasing the con- 
sumption of rice, the diet of Japan may 
become more diversified. Wheat seems 
likely to be the article chiefly substituted 
for rice. 

It is not altogether certain, however, that 
net imports of wheat must increase even 
if population and per capita consumption 
increase. There is apparently room for 
some further expansion of domestic wheat 
production in the more northerly regions, 
especially the island of Yezo (Hokkaido), 
perhaps also in Chosen. But the cultivation 
of new land in Yezo appears to proceed 
slowly, and wheat acreage in Japan and 
Chosen has tended to decline rather than to 
increase since the war. Increased consump- 
tion will probably be met more by increased 
net imports than by increased domestic 
production. How all of the influences will 
work out cannot be forseen. One may rea- 
sonably expect no decline in Japanese con- 
sumption or importation of wheat from the 
level reached in 1921-26. On the other hand, 
so marked an increase as occurred between 
1909-13 and 1921-26 is doubtful over an 
equivalent length of time; for a consider- 
able part of the recorded increases in con- 
sumption and net imports was presumably 
due to the exceptional advance in Japanese 

_ prosperity caused indirectly by the war. 
Japan may well hold her gains and indeed 
continue them, though perhaps at a less 
rapid rate. Between 1921-26 and 1933-38 
an increase of 50 or even 100 per cent in 
Japanese net imports of wheat and flour 
would not be surprising; but an increase of 
330 per cent, such as occurred between 
1909-13 and 1921-26, seems unlikely. What- 
ever the increase, it will probably take the 
form of wheat grain. 

The Chinese situation is much more diffi- 
cult to evaluate. China is known to rank 
among the large wheat-producing countries 
of the world; but there are no approxi- 
mately reliable statistics of production. 
Authorities are not agreed even upon the 
population. Consequently no reliable esti- 
mates can be made of per capita consump- 
tion, and one cannot ascertain whether 
there has been an increase or a decrease 
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between the pre-war and post-war periods. 
All that is known from statistical data is 
that there has been an increase in net im- 
ports from .4 million bushels* to 15.9 mil- 
lion. The general impression of observers 
seems to be that wheat consumption per 
capita in China tends to increase; but this 
may be true of some sections and not of 
others. 

China is by no means a unit with respect 
to wheat production and consumption. Pro- 
duction seems to be concentrated chiefly 
in the eastern provinces of China which lie 
north of the Yangtze River—in Hupeh, 
Anhwei, Kiangsu, Honan, Shangtung, and 
Chihli. A good deal is also grown in north- 
ern Manchuria. Very little is grown in the 
southeastern provinces of China such as 
Chekiang, Fukien, Kiangsi, Kwantung, and 
Kwansi, and in the southwestern and north- 
western provinces wheat production ap- 
pears to be only scattering. Some notion 
of the distribution of wheat production 
may be obtained from the location of cities 
which are the leading milling centers. Of 
these Shanghai and Wusih are in Kiangsu; 
Tsinan is in Shantung; Tientsin is in Chili; 
Hankow is in Hupeh; Harbin and Chang- 
chun are in Manchuria. There are less 
important centers in Shansi, Honan, Szech- 
wan, Hunan, Anhwei, and Yunnan.’ 

With respect to wheat consumption, 
China falls into two broad divisions fol- 
lowing in general the distribution of wheat 
and rice production. South of the Yangtze, 
wheat is not a large factor in the diet. Rice 
is by far the dominant cereal crop both in 
production and consumption; and in this 
area wheat seems unlikely to become of 
any appreciable importance. Even in 
Hupeh, which is a large producer of wheat 
lying north of the Yangtze, rice is the pre- 


*How ideas vary regarding Chinese wheat produc- 
tion may be seen from the fact that Mr. Julean Arnold, 
United States commercial attache at Peking, stated 
in 1922 that “the amount must be upward of 100,000,- 
000 bushels” (U.S. Department of Commerce, Trade 
Information Bulletin No. 5, March 1922), while the 
Goode-Baker Series of Economic Wall Maps gives 
the average annual production in 1918-20 as 536 
million. 

* By another method of calculation, however, the 
pre-war figure is 1.9 million. See above, p. 310. 

® See D. K. Lieu, “China’s Industrial Development,” 
Chinese Economic Journal, July 1927, I, 663f; cf. 
“Flour Mills in China,” ibid., June 1928, II, 533-41. 
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ferred food. Hupeh produces more than 
three times as much rice as wheat,! and 
though rice is imported into the province 
in large quantities, wheat exports to other 
provinces or abroad are said to make up 
about a half of the total moving from all 
provinces.? Hence rice appears to be the 
preferred cereal food in Hupeh, as in the 
provinces south of the Yangtze. In Szech- 
wan, which also lies immediately north of 
the Yangtze, very little wheat is said to be 
grown in most parts of the great agricul- 
tural plain, and rice is the main article of 
food.’ 

To the north, however, where the climate 
is dryer and colder, wheat is apparently an 
important article in the diet, while rice is 
subordinated. Yet wheat is not the staple 
cereal food of the bulk of the population. 
It appears to occupy a middle ground be- 
tween the millets (including kaoliang) and 
maize on the one hand, and rice on the 
other. In general the peasants and laborers 
consume millets, kaoliang, and maize; the 
middle classes consume wheat flour; the 
distinctly well-to-do consume rice. Prices 
of these cereals per 1,000 calories appear to 
run in about the same relationships, with 
rice above wheat and the millets and maize 
below it. Of course habits of consumption 
must vary from region to region, but in 
general these relationships appear to hold.* 
Apparently wheat is nowhere extensively 
consumed in China in the form of yeast- 
leavened fine white bread. Coarse, hard, 
dark bread is made, especially for rural 
consumption, and there is a large consump- 
tion of noodles and dumplings. 

Whether or not Chinese net imports of 
wheat and flour will increase in the future 
as they have done between the pre-war and 
post-war periods depends chiefly upon 
establishment of internal peace, growth of 
general prosperity, and upon the trend of 
domestic wheat production. There can be 
little doubt that the laboring and farming 
classes of northern China would prefer 
wheat to the millets and maize as the staple 
cereal food if they could afford it. If the 
political situation finally clears up so that 
internal development can proceed unham- 
pered, then the general level of Chinese 
prosperity may be raised and wheat may 
be much more in demand. 
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It is impossible to foresee whether or not 
an increase in demand could be met by an 
increase in domestic production; for too 
little is known either of uncultivated areas 
suitable for wheat production or of the 
position which wheat occupies with respect 
to other crops. Methods of cultivation are 
primitive and transportation lacking. In 
northern Manchuria, now a surplus wheat- 
producing region, production of wheat in 
recent years has not increased so rapidly 
as production of beans, kaoliang, Italian 
millet, corn, or other cereals, despite a con- 
tinuous increase in area under cultivation 
due to immigration from more southerly 
provinces.’ A sharp decline in north Man- 


*“Agriculture in Hupeh,” Chinese Economic Jour- 
nal, February 1927, I, 166. The annual crop of rice 
is given as 60.5 million piculs, of wheat and barley 
combined as 20 million. 


*Friedrich Otte, “Sketch of Chinese Agricultural 
Policy,” ibid., May 1928, II, 370. 


3H. D. Brown and Li Min Liang, “A Survey of 50 
Farms on the Chengtu Plain, Szechwan,” ibid., Janu- 
ary, 1928) Il, 45: 


*The following quotations, all of which mention 
wheat consumption in northern provinces of China, 
are pertinent: 


“The daily food for a farm hand consists of 2 catties of 
wheat flour in the summer and autumn and 2% catties of 
millet and maize for the rest of the year.”—‘*Tehchow, an 
Important Town of Northern Shantung,” ibid., August 1927, 
I, 759. 

“The staple food of the rural population is kaoliang 
and maize, varied occasionally with wheat flour in summer 
time.”’ 

“The staple food of the local population of the poorer 
classes is maize, kaoliang, and millet. Only the well-to-do 
use wheat flour.” 

“The staple food of the local population is kaoliang and 
maize for the peasants and wheat flour for the city dwell- 
ers.’’— ‘Three Towns in Southeastern Chihli,” ibid., Novem- 
ber 1927, I, 983, 986, 989. 

“Rice and machine-milled wheat flour are the staple 
food of those who belong to the clerical and teaching 
classes, while manual laborers generally consider these as 
luxuries. Their usual food is millet, ‘millet flour,’ and corn 
flour.’’—“‘Retail Prices in Peking in 1926,” ibid., April 1927, 
Toy3i3. 

“The staple food of the rural population consists 
chiefly of millet, maize, Kaoliang, and beans, while the 
well-to-do classes in the city generally eat wheat flour.”’— 
“Huantan, an Agricultural Center of Chihli,’? ibid., May 
1927.00.) 472. 

“The inhabitants of Shihchiachwang are living on a 
much higher economic plane than those in neighboring dis- 
tricts. For daily food, the well-to-do consume rice, the 
middle class, wheat flour, and the poorer classes, millet.’’— 
“Three Towns on the Peking-Hankow Railway,” ibid., June 
1927 el eDOSs 

“Peking workmen eat cereals of the coarser kinds, corn 
and millet being the most popular.”—Ta Chen, “Retail 
Prices in Peking,”’ ibid., June 1927, I, 594. 

“As cash crops wheat and soy beans are somewhat in 
competition, while kaoliang and millet are grown for farm 
and local consumption.’”—U.S. Department of Agriculture, 
“The Wheat and Flour Industry in Manchuria,’ Foreign 
News on Wheat, November 7, 1927. 


5North Manchurian production of staple crops in 
1922-26 is given as follows, in thousand metric tons, 
by A. A. Neopihanoff, “The Development of North 
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churian wheat production occurred be- 
tween 1922 and 1923; the crop was a failure 
in the latter year. Observers state that the 
millets and soy beans are safer crops in 
Manchuria because the climate favors late- 
maturing crops.t Under these circumstances 
there seems to be little probability that 
north Manchuria, apparently the only re- 
gion of China in which much new land is 
available for wheat production, will become 
so large a producer as to satisfy the demand 
likely to arise throughout northern China. 
But north Manchuria is by no means the 
only wheat-producing region of China; and 
less is known of these other regions. They 
are densely populated and intensively cul- 
tivated. More wheat could probably be 
grown and marketed in the absence of such 
political disturbances as have prevailed 
during a good part of the post-war period.’ 

On the whole it seems somewhat more 
reasonable to anticipate for the next few 
decades an increase rather than a decrease 
in China’s net imports of wheat and flour. 
The demand likely to become effective 
if, as, and when political instability is re- 
duced and economic progress accelerated 
seems larger quantitatively than the prob- 
able increase in domestic production. Vari- 
ations in the quantities imported annually, 
however, will presumably always be con- 
siderable, if only because variations in the 
domestic crop are ordinarily large in all 
countries where wheat is produced in large 
volume. China, like Japan, will perhaps 
tend to import proportionately less flour 
and more wheat. The domestic milling 


Manchuria,” Chinese Economic Journal, March 1928, 
IN, ABIES 


Crop 1922 1923 1924 1925 1926 
Wihleaiterasrsccees acs 1,245 508 573 590 686 
Yellow beans ....| 2,293 2,211 2,875 3,080 3,259 
Kaoliang Uttttenes 1,507 1,671 1,900 2,180 2,194 
Italian millet ....) 1,638 1,721 2,048 2,228 2,296 
Indian corn ...... 901 901 983 1,098 1,142 
Other cereals 1,180 1,344 1,427 1,491 1,536 

MOtaliaee ine sce 8,764 8,356 9,806 | 10,617 | 11,113 


*See U.S. Department of Agriculture, “The Wheat 
and Flour Industry in Manchuria,” Foreign News on 
Wheat, November 7, 1927. 


*For an extended discussion of the Chinese situa- 
tion not available when this study was in preparation, 
see ibid., August 14, 1928. 
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industry is by no means underdeveloped 
and is apparently not ill managed, and 
with unhampered transportation of wheat 
and flour could probably supply the flour 
needs of the country without difficulty. 
Since fine white bread is not extensively 
consumed in China, imports will doubtless 
continue to consist either of soft wheat and 
flour or of the lower and cheaper grades of 
Canadian hard wheat. 

Thus among the several territorial divi- 
sions of Asia, only western Asiatic coun- 
tries seem likely to require smaller net 
imports of wheat and flour in the future 
than were reported on the average for 
1921-26. For Asia as a whole increased net 
imports are to be expected in the future. © 
But the situation with respect to wheat 
production and consumption differs so 
widely in different countries that the extent 
of the probable increase in total Asiatic 
net imports can be stated only in the most 
general terms. There seems little reason to 
expect, over an equivalent length of time, 
so large a percentage increase as occurred 
between the pre-war and the post-war 
periods, some 237 per cent. But as large an 
increase in absolute terms, some 35 million 
bushels more or less, is conceivable and 
reasonably probable. 


Imports OF AFRICA 


In sharp contrast with Asiatic countries, 
African countries increased their net im- 
ports of wheat and flour very little between 
the pre-war and post-war periods, from 
18.8 to 19.1 million bushels. But, as appears 
from Table 9, the situation differs between 
different countries or dependencies. The 
net imports of Egypt and the Anglo-Egyp- 
tian Sudan increased while those of the 
Union of South Africa decreased; increases 
appeared in the imports of other British 
Africa, of French Equatorial and West 
Africa, and of Italian possessions, but there 
were decreases in the imports of other 
French Africa and of all other African 
countries and dependencies than _ those 
named. 

The African trade consists predominantly 
of flour. Wheat is grown only in northern 
Africa (Morocco, Algeria, Tunis, and 
Egypt), in the Union of South Africa, and 
in the highlands of Kenya in southeastern 
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Africa. The French dependencies of north- 
ern Africa usually export wheat but import 
flour; milling is not well developed, and 
the French colonial policy does not encour- 
age it. In Egypt also the native crop is 
milled locally by primitive methods, and 
flour rather than wheat is imported. In the 
Union of South Africa milling is better 
developed than elsewhere in Africa, and in 
recent years has been protected by rela- 
tively higher duties on flour than on wheat. 
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Union of South Africa, wheat plays a dis- 
tinctly small part in the diet of the various 
African countries and dependencies. 
Neither the reasons for the relatively 
small increase in African net imports, nor 
the prospects for growth of African trade, 
are clear. A slightly greater growth would 
have appeared in the imports of the group 
of dependencies designated “Other French 
Africa” if the pre-war average figure were 
not so heavily weighted by net imports of 


TABLE 9.—NET IMporTs OF WHEAT AND FLOUR AS WHEAT INTO AFRICAN IMPORTING COUNTRIES, PRE-WAR 
AND Post-WAR* 


(Thousand bushels) 


Calendar Egypt Union of Other Peed Other Italian Other 
Year Total and South British and French possessions@ Africa? 
Sudan Africa Africa® West Africa? Africa® 

Average 
STUN red Geiser 18,845 8,627 6,443 1,348 334 947° 653 493 
ODM manta wc 15,730 11,566 1,489 15131 117 173 892 362 
1 SPAS ose SAE ra 138,882 5,935 2,864 1,452 265 2,0392 799 528 
TODS emteren ceree ¢ 19,306 8.599 6,998 MAL 490 APAl 823 454 
NO BE rere cave chews 22,166 9,196 7,703 1,974 690 PANS, 1,878 506 
ODDS oe stasievte ers 23,429 12,882 6,132 1,975 574 286 1,128 507 
LODO screen 19,826 11,253 4,541 1,888 577 264 759 544 

Average 
IPAS Aa poade 19,056 9,897 4,954 1,690 452 534 1,046 483 


* See Table 6 for sources and qualifying notes. 


«Gold Coast, Gambia, Kenya, Mauritius, Nigeria, Uganda, North and South Rhodesia, Seychelles, Sierra Leone, British 
Somaliland, Tanganyika, British Southwest Africa, Togoland, and Zanzibar. 
> Gabon, Mid-Congo, Ubangi, Ivory Coast, Dahomey, Guinea, Senegal, Sudan. 


¢ Cameroon, Somaliland, Madagascar, Réunion, Togo. 
4 Libya, Somaliland, Eritrea, Cyrenaica, Tripolitania. 


€ Cape Verde, Belgian Congo, Mozambique, Angola, Liberia, Saint Thomas and Prince Islands. 


tf Includes net imports of Tunis of 742 thousand bushels. 


9 Includes net imports of 1,253 thousand bushels of Algeria, and 605 thousand bushels of Tunis. 


Before the war, the net imports of the 
Union of South Africa were about half of 
flour and half of wheat, but after the war, 
one-third of flour and two-thirds of wheat. 
Among all African countries, only the Union 
of South Africa consistently imports fairly 
large quantities of wheat. 

Egypt (including the Sudan) and the 
Union of South Africa have always been 
the largest importers among the African 
countries and dependencies. Before the 
war the net imports of these two were 15.1 
million bushels as compared with a total of 
18.8 million; after the war, 14.9 as against 
19.1 million. Other British African depen- 
dencies ranked next in importance, but im- 
ported only 1.3 million bushels in 1909-13 
and 1.7 million in 1921-26. Except in 
Morocco, Algeria, Tunis, Egypt, and the 


Tunis, which amounted to 742 thousand 
bushels out of 947 thousand. Tunis has been 
a net exporter since the war except in 1922. 
The net imports of “Other French Africa” 
would show an increase from 205 to 224 
thousand bushels rather than a decrease 
from 947 to 534 thousand, if net imports 
of Tunis in 1909-13 and 1922 and of Algeria 
in 1922 were not included in the calculation. 
Such significant decreases in net imports 
as have been recorded have occurred in 
Tunis, the Union of South Africa, and the 
Belgian Congo. Other African countries 
have increased their net imports, though 
not greatly. 

Net imports of the Union of South Africa 
decreased from 6.4 to 5.0 million bushels 
between the two periods. The reasons are 
difficult to perceive. Domestic wheat pro- 
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duction increased, but increased population 
and decreased net imports apparently led 
to a decline in per capita disappearance 
from 127 to 102 pounds per annum. Per 
capita disappearance of rice also declined, 
from 13 to 11 pounds; but per capita dis- 
appearance of maize increased from 241 
to 328 pounds. This does not necessarily 
imply a shift in human cereal consumption 
from wheat and rice to maize. The Union 
produces livestock heavily, and the increase 
in maize disappearance may have been due 
to an increase in the livestock population 
or to changes in feeding practices rather 
than to larger use of maize for human food. 
Moreover, net imports in 1921 and 1922 
appear to have been exceptionally low, 
probably as an aftermath of the war. The 
apparent decline in per capita disappear- 
ance of wheat is probably only temporary, 
and averages for 1923-26 rather than 1921- 
26 certainly show it to be much less marked. 
The large indigenous population of the 
Union of South Africa, and of many other 
central and southern African areas as well, 
probably represents a large potential de- 
mand for wheat; and this demand may 
become effective under the slow advance 
of European civilization. Presumably it 
will be met by imports, since wheat is an 
uncertain crop, yield per acre is low, and 
there are apparently no considerable areas 
suitable for wheat production.?, Hence more 
reasons appear for anticipating increased 
than decreased net imports into South 
Africa, but the increases are likely to be 
slow, as well as irregular on account of 


+“There cannot be the slightest doubt of the future 
of the flour trade of the sub-Continent. Of a native 
population of perhaps 30,000,000, probably not more 
than 5 per cent are flour eaters at present. Yet in 
course of time all this native population will be 
wheat consumers, as experience proves that any native 
race will desert its traditional foods for bread. Every 
native who is compelled or persuaded, as a result 
of new desires, to sell his labour is almost certain 
to become a wheat consumer at his earliest oppor- 
tunity.” G. R. Stevens, Canadian Trade Commissioner 
in South Africa, Trade of the African Sub-Continent, 
Ottawa, 1928, p. 75. 

* Outside of the Union of South Africa, the poten- 
tial wheat-growing areas seem to be in the highlands 
of Kenya and of southwestern Tanganyika. 

* Throughout the sub-continent bakers are said to 
blend “one bag of Canadian second patent to four 
bags of Australian or South African soft wheat flour.” 


Ibid., 77. India also exports some flour to the south- 
eastern coast of Africa. 
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fluctuations in domestic production. With 
established trade routes and tariff prefer- 
entials, Australia will presumably continue 
to supply most of the soft wheat and flour, 
Canada the hard wheat flour.’ 

Egypt, the largest single importer among 
the African countries, increased her net 
imports from 8.6 to 9.9 million bushels 
between the pre-war and post-war periods. 
Domestic production also increased; but 
per capita consumption apparently de- 
clined from 215 to 202 pounds per annum. 
Rice disappearance also declined from 73 to 
38 pounds per capita, and maize disappear- 
ance remained stable at about 290 pounds. 
Egypt has a much smaller livestock popu- 
lation than the Union of South Africa; and 
per capita human consumption of meat is 
lower, of the various cereals, including the 
millets, higher. The apparent declines in 
per capita disappearance of wheat and 
rice are not unreasonable in view of the 
fact that the great bulk of the population 
consists of laborers who suffered from 
rather than benefited by the advancing 
prices during the war. Landowners pre- 
sumably profited greatly by high prices, 
especially of the great cash crop of Egypt, 
cotton; but wages seem not to have risen 
so rapidly as food prices, and the meager 
diet of the laboring classes may have 
been curtailed. There is probably room in 
Egypt for considerable expansion of wheat 
consumption at the expense of maize and 
the millets, but expansion must presumably 
be very slow. Further increases in wheat 
imports might be expected from this cause 
alone, but whether or not increases occur 
depends in large part upon the profits of 
cotton cultivation. Egypt already produces 
much more wheat than she imports, and 
could undoubtedly produce more if cotton- 
growing should appear unremunerative. 
But at present cotton cultivation is well 
established, and a shift to wheat production 
seems remote. Consequently increasing net 
imports of wheat and flour seem probable 
for some years to come. 

Thus in Africa as a whole, as in Asia, 
there is apparently a large potential de- 
mand for wheat and wheat flour. Only in 
the French dependencies of North Africa 
does there appear to be any probability that 
imcreasing domestic requirements can be 
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met by domestic wheat production. Over 
an equivalent length of time, an increase in 
the net imports of African countries con- 
siderably larger than occurred between 
1909-13 and 1921-26 is not unlikely. 


Imports OF SouTH AMERICA 


Table 10 shows net imports of wheat and 
flour by South American countries. In 
South America there are no countries which 
during the post-war period at least have 
shifted from a net importing to a net ex- 
porting status; Argentina, Chile, and Uru- 
guay were consistently net exporters, and 


TABLE 10.—NeEtT IMportTS OF WHEAT AND FLOUR AS 
WHEAT INTO SOUTH AMERICAN IMPORTING COUN- 
TRIES, PRE-WAR AND Post-WaAR* 


Calendar British | Vene- 

year Total Brazil Peru | Guiana} zuela | Others? 
Average 
1909-1355) 27,001) 21,351 | 2,121 | 823 895 | 2,181 
TO? 23,005 | 17,308 | 2,571 47 763 266 | 2,352. 
PAB eos 29,081 | 22,324 | 2,744 | 707 820 | 2,487 
OZ seen 31,032 | 22,966 | 2,810 | 857 913 | 3,486 
1924S. 38,761 | 28,830 | 3,874 | 803 985. | 4,270 
ISS AA 36,614 | 27,736 | 3,183 | 708 | 1,050 | 3,937 
1926 eee 40,269 | 31,676 | 3,100 | 861 | 1,347 | 3,284 
Average 
1921-26. .| 33,177 | 25,147 | 8,047 | 783 897 | 3,303 


*See Table 6 for sources and qualifying notes. 
¢ Bolivia, Colombia, Ecuador, French and Dutch Guiana, 
Paraguay. 


all other countries were consistently net 
importers. South American countries im- 
ported more wheat and flour than any other 
continental group in the pre-war period, 
and were second only to Asia in the post- 
war period. Brazil is by far the most im- 
portant single importer; her imports consti- 
tute over two-thirds of the total. Peru ranks 
next in importance. South American im- 
ports consist more largely of wheat as grain 
than those of Asia or Africa. Brazil and 
Peru are the principal wheat grain impor- 
ters; other countries except Colombia, 
whose imports of wheat are much smaller 
than those of Brazil or Peru, import 
flour almost exclusively. Throughout South 
America wheat is used chiefly to make 
bread of the south European type, not for 
noodles, boiled or fried doughs, alimentary 
pastes, or coarse hard bread, as in many 
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parts of Asia and Africa. Hence the South 
American demand for flour and wheat is 
chiefly for a fair quality of product for the 
uses of the wealthier classes of the popula- 
tion, and cheap soft flours or wheats are 
not preferred in most countries. Also, high 
grade flours keep better than clears. 

In Brazil the chief cereal foods are wheat, 
rice, and maize; and manioc or cassava 
flour is also extensively used. The per 
capita disappearance of wheat is not large, 
and appears to have declined from 58 to 
53 pounds per annum between the pre-war 
and post-war periods. Per capita disap- 
pearance of rice, on the other hand, rose 
from 29 to 50 pounds. Disappearance of 
maize is much larger, as would be expected 
because of the large livestock population. 
It is not feasible to ascertain the position 
of cassava. Brazil raises practically all of 
her rice, and was a net exporter in four 
years of the post-war period; but she now 
produces less than one-sixth of her re- 
quirements of wheat. There are said to be 
considerable areas suitable for wheat pro- 
duction in Brazil, especially in the states 
of Rio Grande do Sul and Parana; and 
recently governmental efforts have been 
made to encourage domestic production. 
With wheat readily available in Argentina 
and Uruguay and the livestock industry 
already well developed in the potential 
wheat-growing areas of Brazil, it seems 
improbable that domestic wheat production 
will increase with any rapidity. If wheat 
imports decline, competition with rice 
seems more likely to prove the effective 
cause. There are presumably large uncul- 
tivated areas suitable for rice production, 
and per capita consumption of rice appears 
to be increasing. Nevertheless such decline 
as there has been in per capita disappear- 
ance of wheat has been slight, and would 
not appear at all for a post-war period 
excluding 1921, when imports were abnor- 
mally small. It seems not to represent a 
trend of consumption from wheat to rice. 
There is in Brazil probably a large propor- 
tion of the population which would turn 
from maize and cassava to wheat and rice 
if circumstances permitted. Hence, even if 
consumption of rice increases, it may not 
be at the expense of wheat; and with nor- 
mal growth of population and economic 
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prosperity, wheat imports bid fair to con- 
tinue to increase in the coming years. 

Brazil imports the bulk of her wheat and 
flour from Argentina and Uruguay, the 
nearest surplus-producing countries. Most 
of these imports come to Rio de Janiero 
and other ports lying on the southeastern 
coast. Some ports on the northeastern 
coast are near enough to the United States 
and Canada to permit exporters in those 
countries to compete regularly; but im- 
ports from North America tend to come 
largely in those months when North Amer- 
ican prices are seasonally lowest and Ar- 
gentine highest. 

Whether or not per capita disappearance 
of wheat has increased in Peru is uncertain 
in the absence of reliable estimates of popu- 
lation, though there has probably been an 
increase. Rice and maize are important 
cereal foods, as in Brazil. Peru produces 
about as much wheat as she imports, but 
production seems to increase very slowly. 
The domestic wheat is milled and con- 
sumed where it is produced, in the interior 
region around the foothills of the Andes. 
The needs of the coastal region are almost 
entirely supplied by imports, largely of 
wheat milled at Callao. Chile naturally 
dominates the markets of southern Peru, 
but the United States and Canada compete 
successfully in the northern regions. With 
growth of population, further increases in 
Peruvian net imports are probable. 

Among the other importing countries of 
South America, British Guiana alone im- 
ported less wheat and flour in the post-war 
than in the pre-war period, partly because 
of the lack of prosperity in the important 
sugar industry, and perhaps partly because 
rice, in a population consisting largely of 
East Indians, has tended to displace wheat. 
Other countries—Venezuela, Colombia, Bo- 
livia, Ecuador, Paraguay, and French and 
Dutch Guiana—all imported more wheat 
and flour after than before the war; and 
there seems no reason to anticipate a de- 
crease in the total if peaceful develop- 
ment of agriculture and industry continues. 
Hence, the imports of British Guiana being 
of small importance, South American im- 
ports may be expected to increase, over an 
equal period of time, at least as rapidly as 
between the pre-war and post-war periods. 
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Imports oF NortH AND CENTRAL AMERICA 


The net imports of North and Central 
America (exclusive of Canada and the Uni- 
ted States, which are net exporters), aver- 
aged 17.5 million bushels, before the war, 
and 22.2 million in the post-war period. 
In each period, on the average, flour ac- 
counted for all but about 2 million bushels 
of the average net importations. Of the 
numerous countries comprising the group, 
Mexico alone produces wheat in any quan- 
tity, though a little is grown in Newfound- 
land and in the highlands of several Central 
American countries. Hence North and 
Central American importing countries are 
markets for flour to a greater degree even 
than African countries, and far more so 
than Asia or South America. As appears 
from Table 11, no single country is of out- 
standing importance as an importer. Cuba 
imported somewhat less than a fourth of 
the total in both periods, Mexico from a 
ninth to about a seventh, no other single 
country as much as a tenth. All countries 
and dependencies except Newfoundland 
and certain of the smaller British West 
Indies imported more wheat and flour after 
than before the war. 

In most of these small markets flour is 
wanted for the baking of a good quality 
of white bread, except perhaps in parts of 
Central America. Bread is not the only 
staple cereal food, since rice is widely used 
in most of the West Indian and Central 
American countries, and to some extent 
maize. Maize is the staple cereal for the 
bulk of the population in Mexico, where 
rice consumption is small. Trends in per 
capita disappearance of the various cereals 
differ considerably. In Cuba per capita 
disappearance of wheat decreased slightly 
between the pre-war and post-war periods; 
in Mexico, Porto Rico, Jamaica, and Haiti 
there were slight increases, and in Trini- 
dad a considerable increase. There was a 
slight (and probably temporary) decline in 
per capita disappearance of rice in Mexico, 
but slight increases in Cuba, Porto Rico, 
Jamaica, and Trinidad. Per capita disap- 
pearance of maize declined in both Cuba 
and Mexico; in Cuba, however, maize is 
consumed chiefly by poultry. In the absence 
of comparable statistics it is not feasible 
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either to present or to analyze the data 
bearing on cereal consumption. For the 
group of North and Central American net 
importing countries regarded as a_ unit, 
there is probably a considerable potential 
demand for wheat and flour, especially in 
Mexico and Central America where the 
bulk of the comparatively large population 
now consumes maize, and wheat occupies 
a preferred position. Rice does not dis- 
tinctly appear to encroach upon wheat flour 
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in 1909-13. The data appear in Table 12 
(p. 338). Hawaii was the only important 
importer in the pre-war period, when New 
Zealand was a net exporter. In the post- 
war period as a whole, New Zealand was a 
net importer, and was a net exporter only 
in 1922 and 1923. These net exports were 
largely the result of guaranteed prices for 
a few years following the war; when guar- 
antees were abandoned, acreage and pro- 
duction of wheat in New Zealand declined. 


TABLE 11.—Net Imports oF WHEAT AND FLOUR AS WHEAT INTO THE IMPORTING COUNTRIES OF NoRTH 
AND CENTRAL AMERICA, PRE-WAR AND Post-WaAR* 


(Thousand bushels) 


British West Indies Other West Indies a 

Calendar| Total New- Mexico | Central Cuba Porto Trinidad Domin- cea 

year foundland America® Rico Haiti | Jamaica and Others” | French¢ ican 

Tobago Republie 

Ave. 
1909-13 | 17,539 | 1,769 PANGS) oy iek | Abamal | alcsyire | ikepatss|) abrea || AAR |) abaya 511 341 124 
1921 ...| 20,134 | 1,417 Pas) alee) I si 4. | ales 644] 1,181 | 1,261 | 1,057 484 424 124 
1922 ...| 20,264] 1,905 2 ADE De Coles ope olan ls OO0N pe lsaOs 16417 Wills 587 504 145 
1925)2 ai 24,253 | 1,854 4,122 | 2,561 | 6,185 | 2,058 |1.626] 1,755 | 1,454 | 1,245 738 507 148 
1924 ...| 23,967 | 1,873 3,243 | 2,690 | 6,458 | 1,966 |2,169| 1,628 | 1,352 | 1,218 703 502 170 
1925 ...| 21,164} 1,598 22 NE OUN Eo sOD0 Nie o4ilelso4ollso20) lel. 2o6. | 1a2o7 674 475 162 
1926 ...; 23,373 | 1,685 4,182 | 2,800 | 5,758 | 1,988 |1,472| 1,383 | 1,319 | 1,250 800 613 173 

a | 
1971-26 1.225192 1,722 3,495 | 2,465 | 5,925 | 1,919 11,376 1,422 | 1,348 | 1,198 664 504 154 


* See Table 6 for sources and qualifying notes. 


2 Costa Rica, Nicaragua, Panama, Canal Zone, Guatemala, Salvador, British Honduras. 
> Barbados, Bahamas, Bermudas, Caymans, Turks and Caicos, Windward and Leeward Islands. 


¢ Guadeloupe, Martinique. 
4 Greenland, Curacao, St. Pierre and Miquelon. 


even where it is most used, in the West 
Indies. On the whole, if population con- 
tinues to grow and economic prosperity in- 
creases, imports of wheat and flour into 
the North and Central American group of 
countries seems likely to increase also, 
though perhaps no more rapidly than be- 
tween the pre-war and post-war periods. 
Mexico alone might conceivably expand 
her wheat production to meet increased 
domestic consumption, but is not likely to 
do so; even if she did, some imports of 
hard wheat and flour for mixing purposes 
would still be necessary. 


IMPORTS OF OCEANIA 


The imports of the countries of Oceania 
are comparatively small, amounting, on the 
average, to less than 3 million bushels in 
1921-26 and less than 1.5 million bushels 


Wheat is apparently less remunerative 
than meat and wool production, and unless 
government intervention again encourages 
wheat production, net imports are more 
likely to remain near the level of 1924-26 
than to fall distinctly below. 


SUMMARY OF OUTLOOK 


We are now in a position to summarize 
briefly the outlook for expansion of ex- 
European trade in wheat and flour in the 
near future. In most net importing coun- 
tries, imports increased between the pre- 
war and post-war periods. In the net 
importing countries of dominant impor- 
tance—China, Japan, Brazil, and Egypt— 
per capita disappearance of wheat has 
apparently increased, and there appears to 
be a large potential demand for wheat; 
but the degree to which this will become 
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effective will depend upon many factors— 
political, economic, and social. The coun- 
tries where per capita consumption is 
clearly declining are few and insignificant. 


TABLE 12.—NeEtT [mMports OF WHEAT AND FLOUR AS 
WHEAT INTO THE IMPORTING COUNTRIES OF OCE- 
ANIA, PRE-WAR AND Post-WAR* 


(Thousand bushels) 


Calendar New 
year Total Zealand Hawaiit Others? 

Average 
GOSS Siteetere etre 1,330 s 731 598 
AO QUE elec che craves 1,478 306 650 §22 
O22 RN aclestetee ors 1,156 : 718 438 
TODS ae oak eisaeseseis 1,207 2 629 578 
O24 ether cele 4,901 3,547 688 666 
IPAS cress Sere 4,008 2,641 GS) 638 
G26 eee cet 4,336 2,969 662 705 

Average 
OZ TSDC crorsrerecoxe oe 2,848 Ipod 679 592 


* See Table 6 for sources and qualifying notes. 

@Commerce with United States. Imports from other 
countries are negligible. 

> French Possessions, Guam, Fiji Islands, New Caledonia, 
Samoa, Papua. Guam and Samoa are not included because 
of no data in several years; but imports are small. 

¢ Net exports averaged 751 thousand bushels in 1909-13; 
they were 1,209 thousand in 1922 and 4 thousand in 1923. 
These are ignored in striking averages and obtaining totals. 


With growing population and with increas- 
ing per capita consumption of wheat in 
most countries, net imports must increase 
unless domestic wheat production expands. 
This is impossible in many tropical coun- 
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tries such as the West Indies, Central Amer- 
ica, much of South America, parts of Africa, 
the East Indies, and southern Asia. Expan- 
sion sufficient to take care of probable 
increases in consumption seems unlikely to 
occur in China, Japan, South Africa, Egypt, 
Brazil, or New Zealand, though in each of 
these areas and some others, domestic pro- 
duction of wheat could be increased if 
circumstances justified. Western Asia and 
French north Africa appear to be the only 
significant ex-European areas where expan- 
sion of domestic production is more likely 
to exceed than to fall below increasing re- 
quirements for consumption; and _ these 
areas have never been heavy net importers. 
Hence one may reasonably anticipate a con- 
siderable growth of total ex-European net 
imports of wheat and flour, whether regular 
or erratic, in the next decade or more. An 
average annual increase of 3 to 5 million 
bushels is not improbable, or at least not so 
improbable as an increase of 1 or of 10 
million bushels, though the complexities of 
the situation do not warrant a forecast pre- 
cisely expressed numerically. Total net im- 
ports of ex-Europe or net exports to 
ex-Europe averaging between 160 and 190 
million bushels annually may well be re- 
corded in a period of years as distant from 
1921-26 as 1921-26 is from 1909-13, say 
1933-39. 


V. ANNUAL VARIATIONS IN THE TOTAL VOLUME OF TRADE 


We have thus far discussed chiefly pre- 
war and post-war averages either of net 
import or net export statistics, both of 
which are computed as far as_ possible 
from calendar year data. There are, how- 
ever, considerable fluctuations in the vol- 
ume of wheat and flour annually imported 
into or exported to ex-European net import- 
ing countries. Total net exports computed 
on the calendar year basis varied during the 
post-war period from 104.6 million bushels 
in 1921 to 154.4 million in 1924; total net 
imports computed on the calendar year 
basis varied from 85.3 million bushels in 
1921 to 163.0 million in 1924.1 The post-war 
averages, however, differed by less than a 
million bushels, though the correspondence 


*See Table 2, p. 316, and Table 6, p. 326. 


may be fortuitous. Net exports to ex- 
Europe averaged 126.3 million bushels, net 
imports of ex-Europe 127.2 million. 
Annual fluctuations in the total volume 
of ex-European trade must be considered 
in the process of obtaining a reasonably 
clear view of the world wheat situation in 
any current crop year. To assume that 
ex-European trade of an oncoming crop 
year will approximate closely the trade of 
the preceding year or the average of several 
preceding years is evidently unsound, so 
large are the variations, at least in calendar 
year figures. It is desirable to attempt some 
explanation of recorded annual variations 
in this ex-European trade, and examination 
of the prospects for reasonably accurate 
forecasts of the trade of a current crop year. 
For such purposes July-June data are more 
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useful than calendar year data, since most 
analyses of the world wheat situation are 
presented in terms of Northern Hemisphere 
crop years. Subsequent discussion concerns 
data for five years only, 1922-23 to 1926-27. 
The crop year 1921-22 was abnormal in 
that trade was affected by disturbances 
incident to war-time controls, and that 
China occupied an unusual position as a 
net exporter while India was a net importer. 


LIMITATIONS OF Crop YEAR DATA 


In order to construct annual crop year 
totals of ex-European net imports of wheat 
and flour, or of net exports shipped to ex- 
European countries, one requires either 
data already presented on the crop year 
basis for each country, or data presented 
in monthly or quarterly form. For most 
importing countries, net import statistics 
are available only on the calendar year 
basis. Exports to ex-European destina- 
tions from the principal exporting coun- 
tries, however, can for the most part be 
obtained on the crop year basis, since data 
are available in monthly, quarterly, or crop 
year form. Yet data strictly comparable 
with the calendar year export data analyzed 
in a preceding section’ cannot be secured, 
principally because exports to ex-Europe 
from the United States are reported less 
completely in the monthly trade statistics 
appearing in the Monthly Summary of 
Foreign Commerce than in the calendar 
year statistics appearing in Foreign Com- 
merce and Navigation of the United States. 

The following figures for United States 
exports to ex-Europe, for five recent calen- 
dar years, in million bushels, display the 
extent of this discrepancy: 


Monthly 
Calendar |Foreign Commerce Summary of f 
year and Navigation |Foreign Commerce| Discrepancy 

ooo aes 48.50 42.99 -5.51 
1923... 64.31 60.94 -3.37 
1924..... 54.15 49.21 -4.94 
1995.5... 36.71 30.19 6.52 
1926; 535: 51.43 43.06 -8.37 

Average 51.02 45.28 —. 14 


The annual totals obtained from the 
Monthly Summary have fallen below the 
annual totals obtained from Foreign Com- 


merce and Navigation by amounts varying 
from 3.37 million bushels to 8.37 million, 
and averaging 5.74 million. This apparently 
arises from the fact that small exports to 
a large number of countries are not given 
in detail in the Monthly Summary, but are 
grouped, together with exports to ex-Euro- 
pean countries which are not net importers, 
under the heading “other countries.” Only 
15 ex-European importing countries or 
groups are specified in the Monthly Sum- 
mary, whereas 57 are specified in Foreign 
Commerce and Navigation. Hence the crop 
year totals of net exports to ex-European 
net importing countries subsequently shown 
in the present section must be too low by 
around 6 million bushels on the average. 
There is no difficulty involved in obtain- 
ing exports from Australia and Canada 
to ex-Europe on a July—June basis; these 
are obtained from the same quarterly or 
monthly data employed in a preceding sec- 
tion in constructing calendar year totals. 
July-June exports from Argentina, how- 
ever, must be secured from monthly data 
appearing in Estadistica Agro-Pecuaria, 
while calendar year exports are obtained 
from the Annuario del Comercia Exterior. 
These sources show some discrepancies, 
though not important ones.? Total crop 
year (July—June) exports to ex-European 
importing countries include the exports not 
only of Australia, Argentina, the United 
States, and Canada, but also of India and 
Chile. But Indian exports are necessarily 
compiled on an April—March, not a July— 
June, crop year, and Chilean crop year 
exports can only be approximated by aver- 
aging exports to ex-Europe in two succes- 
sive calendar years. Since Indian and 
Chilean exports are small, the July—June 
crop year totals are not greatly in error be- 
cause of this procedure. There are, further- 
more, some estimates—of Indian total 


1 See pp. 315-25. 
2The following data show Argentine exports to 
ex-European net importing countries for the four 
calendar years 1922-25, in million bushels: 
Annuario del 


Comercia Estadistica 
Exterior Agro-Pecuaria 
De at RA ROLE 17.95 16.45 
EAE Y Ae Pace ere 18.00 19.39 
WO DAS iis «te oo eet 6 21.28 22.43 
OZ ohare oe Scie oe: 19.06 19.18 
MVOCTASC. esa ins oe 19.07 19.36 
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exports in 1925-26 and 1926-27, of Chilean 
total exports in 1926-27, and of exports 
from the United States to “other South 
America” in 1922-23 and 1923-24; but the 
bases for these small estimates are reason- 
ably sound, and the errors introduced by 
them must be small. 

On the whole, therefore, our imperfect 
totals of crop year exports to ex-European 
net importing countries seem to approxi- 
mate the truth fairly closely for each of the 
crop years 1922-23 to 1926-27. In each year 
the totals are too small, partly because ex- 
ports from the United States are under- 
stated, but partly because exports from 
Uruguay, Eritrea, and in some years from 
countries in Asia Minor are not included. 
All in all, the understatement in some years 
may amount to as much as 15 million bush- 
els, and is probably never less than 5 mil- 
lion. Nevertheless, in the present state of 
statistical information, these totals appear 
to display annual variations in ex-European 
trade by crop years better than any other 
available series. 


COMPARISONS WITH BROOMHALL’S DATA 


The most familiar and widely used esti- 
mates of ex-European trade during crop 
years are those published in Broomhall’s 
Corn Trade News. In his Corn Trade Year 
Book Broomhall also publishes revised 
estimates of total world shipments of wheat 
and flour, and total shipments to Europe; 
and by subtraction shipments to ex-Europe 
can be obtained from these. The following 
figures, in million bushels, show for crop 
years 1922-23 to 1926-27 our figures for 
exports from the principal exporting coun- 
tries to ex-European net importing countries 
in comparison with Broomhall’s shipments 
data: 


— —— 


Shipments 
Crop year fe Se ee NES 
Exports Corn Trade| Corn Trade 
ews Year Book 
ICHAT badoemoe oor 104.8 90.5 89.3 
Zam ode etree aiers 172.5 148.8 146.8 
O24 Dora ers apisies es 6's 108.9 Ded 90.7 
ND Dose 20 setererke oaveieats oie 128.2 135.3 135.3 
IPAS aoeunin ana cacaar 128.5 132.0 131.5 
ISGOENGS 006 000.0000 128.6 116.4 118.7 
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The three sets of data are not strictly com- 
parable, if only because Broomhall’s figures 
are for August-July crop years, whereas 
the export data are predominantly for 
July-June crop years. Nevertheless, if ship- 
ments are assumed to include all shipments 
of wheat and flour from all points to all 
ex-European destinations, including India, 
shipments ought to exceed these export 
totals since, as we have pointed out, the 
export figures here presented are below the 
truth. Hence one can only conclude that 
Broomhall’s estimates of ex-European trade 
were much too low in 1922-23, 1923-24, and 
1924-25, though only slightly so in 1925-26 
and 1926-27. With respect to displaying 
annual variations in total ex-European 
trade the three sets of data do not always 
agree. Trade appears smallest in 1922-23 
on the basis of export and Broomhall’s Year 
Book data, but in 1924—25 on the basis of 
Corn Trade News figures. Otherwise there 
is rough agreement: trade was smallest in 
1922-23 and 1924-25, largest in 1923-24, and 
moderately large in 1925-26 and 1926-27. 

The evidence therefore suggests that 
Broomhall’s data, at least for earlier years, 
cannot be accepted as indicating the volume 
of ex-European trade with reasonable ac- 
curacy. Understatements of at least 14 
million bushels in 1922-23, 24 million bush- 
els in 1923-24, and 18 million bushels in 
1924-25 are too large to be ignored, espe- 
cially since understatement is not consistent 
and hence cannot be allowed for in analysis 
of current crop year estimates. As far as 
we are able to judge in the absence of de- 
tailed information respecting the manner 
in which Broomhall’s data are collected and 
revised, export data seem to represent the 
annual crop year volume of ex-European 
trade much more satisfactorily, even though 
the figures are somewhat too low in all 
years. 


CAUSES OF ANNUAL VARIATION 


Annual variations in the volume of ex- 
ports to ex-European net importing coun- 
tries may be due to a great variety of causes. 


*We have no basis for explaining the differences 
between Corn Trade News and Corn Trade Year Book 
figures. The upward revision of shipments to ex- 
Europe in 1924-25, from 75.5 to 90.7 million bushels, 
is especially interesting. 
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With a rising trend in net imports, the 
broad tendency is for trade to be larger each 
year than it was the year before; an annual 
increment may be added because of growth 
in population and/or per capita consump- 
tion in importing countries. Trade might 
be expected to prove relatively large in 
years when wheat and flour prices are low, 
and relatively small when prices are high. 
Some ex-European countries produce more 
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from the six principal exporting countries 
distributed to the principal countries (or 
groups of countries) of destination. In 
1922-23 total exports of 105 million bushels 
were smallest, though but slightly larger 
than in 1924-25; in 1923-24 the total of 172 
million bushels was by far the largest; and 
in both 1925-26 and 1926-27 exports reached 
nearly 130 million bushels. The extreme 
variation thus was 67 million bushels, be- 


WHEAT) FROM PRINCIPAL EXPORTERS TO PRINCIPAL 


Ex-EvUROPEAN DESTINATIONS, ANNUALLY, 1922-23 To 1926—27* 
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* Summarized from data in official trade reports of the United States, Canada, Argentina, Australia, India, and Chile. 


Includes some estimates, especially for Chile and India. See 


wheat than they import; and the imports 
of these countries might be expected to be 
large when domestic crops are short, small 
when domestic supplies are plentiful. Other 
countries produce little or no wheat; but 
imports of wheat and flour may perhaps 
be affected by production and relative 
prices of cereals with which wheat com- 
petes, or of commodities from which these 
countries obtain the major proportion of 
their national income. Ex-European coun- 
tries are both numerous and widely differ- 
ent with respect to the factors which govern 
imports of wheat and flour; and adequate 
statistical data bearing on these factors are 
frequently lacking. Hence the causes of 
annual fluctuations in imports of or exports 
to particular countries and ex-Europe as 
a whole cannot always be ascertained. 
Chart 2 shows total exports to ex-Europe 


text, pp. 339-40, for further description of the data used. 


tween 1922-23 and 1923-24. Variations in 
exports to China and Japan clearly account 
for most of the variation in total exports. 
These ranged from 20.6 million bushels in 
1924-25 to 82.6 million in 1923-24. If exports 
to China and Japan are excluded, the totals 
to all other countries varied only from 74 
million bushels in 1922-23 to 95 million 
in 1926-27, or 21 million bushels. This 
amount of variation, occuring as it does 
between the earliest and latest years of 
the period, may reasonably be accounted 
for in large part by normal growth in trade 
due to increase of population and per capita 
consumption of wheat. But the fact that 
normal growth is not the only cause of vari- 
ations in exports of all countries (exclud- 
ing China and Japan) is suggested by the 
fact that in the three years 1923-24 to 1925-— 
26 exports to this group were of very nearly 
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the same size, not larger in each successive 
year. 

At first glance the chief cause of variation 
in total ex-European trade would appear 
to be relative variations in wheat prices. 
Table 13 shows various significant annual 
prices of wheat compared with the total 
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smallest in 1924-25, and so indeed they were, 
even after allowance for normal growth. 
That exports of 1925-26 would be slightly 
larger than those of 1924-25 is also in ac- 
cord with expectations. But one would 
not expect imports of 1922-23 to be so much 
smaller than in 1923-24, or any smaller 


TABLE 13._—COMPARISONS OF TOTAL Exports OF WHEAT AND FLouR AS WHEAT TO EX-EUROPEAN DESTINA- 
TIONS WITH ANNUAL AVERAGE WHEAT PRICES, 1922—27* 


——— | 


Total British Australian Argentine 
Year exports to customs U.S. Washington Alberta Winnipeg f.o.b. Barletta 
ex-Europe prices farm prices | farm prices | farm prices | No. 3 Man. prices cash prices 
(Million (Dollars (Dollars (Dollars (Dollars (Dollars (Dollars (Dollars 
bushels) || per bushel)| per bushel)| per bushel)| per bushel)| per bushel)| per bushel) | per bushel) 

1 OD2 Daa ccteare ivi cies ss 8 105 1.38 98 1.02 fll 1.06 1.18 1.19 
ODOR Dae a reloleeresls sletsieise 172 1322 92 -86 65 97 1.02 1.06 
OD Oy cia weliswureeters cco 109 ev 1.28 1.44 1.20 1.59 1.44 1.66 
OQSS ZO Nevlerctes vere carats 128 1.70 1.46 1.34 1.19 1.42 1.49 1.66 
AS PA C4 fe III CEG CIO PIOCIC 128 1.64 1.23 1.19 1.05 1.35 1.29 1.44 


* Export figures from official trade reports of the principal exporting countries. 


British prices derived from data 


in Accounts Relating to Trade and Navigation of the United Kindgom; United States prices from Agriculture Yearbook, 
1927, p. 756, and Crops and Markets; Canadian prices from Monthly Bulletin of Agricultural Statistics, and Report on 
the Grain Trade of Canada; Argentine prices from International Institute of Agriculture; Australian prices from unofli- 
cial source. Averages for crop years August—July, except United States prices which are July—June averages. 


exports to ex-Europe as recorded. These 
exports contain an annual increment of 
growth, due to increase of population and 
per capita consumption, which seems to ap- 
proximate 4 million bushels. Wheat prices 
were distinctly low in 1923-24, and not 
much higher in 1922-23; they were dis- 
tinctly high in 1924-25, little if any lower 
in 1925-26, and (at least in exporting coun- 
tries) again considerably lower in 1926-27, 
though not so low as in 1922-2311 

If prices alone determined the volume of 
ex-European trade, one would expect ex- 
ports to have been largest in 1923-24, and 


‘It is not pertinent here to explain in detail why 
each price series does not show the same changes in 
price levels. British prices were higher relative to 
export prices in 1926-27 than they would have been 
in the absence of a great bulge in ocean freight rates. 
United States prices were relatively high in 1925-26 
following a short domestic crop accompanied by tariff 
protection. Australian prices would have shown more 
difference between 1924-25 and 1925-26 had not the 
Australian crop of 1924 been exceptionally large, 
that of 1925 rather small. 


?North Manchurian crops for 1922-26 were esti- 


mated by the Chinese Eastern Railway, in million 
bushels, as follows: 


ND 2 A otay sre skareas sieiey's 45 O25; vstetace ecco lsrerals 22 
IPB conobooeaooou 19 LEG. bi odncmxoceec 24 
TOBA ateinraleleeinie' Solero 21 


See U. S. Department of Agriculture, Foreign News on 
Wheat, November 7, 1927, p. 5. Cf. data given above, 
pp. 331-32. 


than in 1925-26 and 1926-27; and one 
would expect the 1926-27 imports to be 
larger, not smaller, than those of 1925-26. 

In considerable part the explanation of 
these divergencies of actual exports from 
what would be roughly expected from the 
price situation are to be found in particu- 
lar aspects of the Japanese and Chinese 
wheat situations. Exports to China, to 
Japan, to other ex-Europe, and to all ex- 
Europe were as follows, in million bushels: 


—— 


China Total 
Crop year China Japan and All ex- 

Japan other | Europe 
LPs PB on cocci 17.0 14.1 81.1 73-7 | 104.8 
1923 S24 eee 50.5 Bye | 82.6 89:9") 172.5 
LO 242 eee ESar/ 15.0 20.7 88.2 | 108.9 
NO Zos2 Ooi 10.5 29.6 40.1 88.1 | 128.2 
192052 Vetere 12.9 20.2 33-2 95-3 | 128-5 


The huge exports to China in 1923-24 
largely account for the heavy total exports 
to ex-Europe in that year. But these were 
not due solely to low world wheat prices. 
The wheat crop of north Manchuria was 
distinctly short;? hence the requirements of 
south Manchuria could not be met from 
that source. Nor, apparently, could they 
be obtained from other Chinese regions. 
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Although no statistics are available, it ap- 
pears that the Chinese wheat crop of 1923 
was unusually small.t The Japanese crops 
both of rice and of wheat were the smallest 
of the period.? These circumstances, as well 
as low wheat prices, may reasonably be 
supposed to have contributed to the heavy 
exports to China and Japan in 1923-24, and 
hence to the large total of ex-European 
trade. 

In 1924-25, when wheat prices were high- 
est, Japanese and Chinese imports com- 
bined were lower than in any other year 
of the period. Exports to China, only 5.7 
million bushels, were particularly small. 
In this year, however, the Chinese wheat 
crop, though not the Manchurian, appears 
to have been good,’ and imports as heavy 
as those of 1923-24 would probably not 
have occurred even if foreign wheat prices 
had been equally low. There appears also 
to have been an unusually heavy carryover 
of import wheat out of 1923-24. 

The fact that exports to China and Japan 
were somewhat larger in 1925-26 than in 
1926-27 despite higher prices is not easily 
explained. Japan had a good wheat crop 
in both years; the Chinese situation, par- 
ticularly with respect to the effects of inter- 
nal warfare, is far from clear. It is to be 
observed, however, that exports to China 
were larger in 1926-27 than in 1925-26, 
while exports to Japan were smaller. Japa- 
nese millers purchased wheat rather heavily 
in 1925-26 partly in order to anticipate an 
increase in the duty which took effect on 
March 29, 1926. Except for this occurrence, 
it is possible that exports to China and 
Japan combined would have been larger 
in 1926-27 than in 1925-26, as would accord 
with the price situation in these two years. 

The effect of these various circumstances 


1Tbid., February 9, 1928, p. 6. 


? Japanese Empire wheat crops in million bushels 
and rice crops in billion pounds were as follows: 


Wheat Rice 
AG oe Dah eaitere es oprelet asi arenes oie'si oe 39.2 20D 
TPE IIS Sam, siete sO SIRE EON RORI EC 35.2 2B 
ADA 2 ip echt! antarsterers creases ocstareve vere BVla63 24.0 
NO2ZG—2 Gis Papas revs eevee ake rele « aiats, aise role 40.0 25.4 
TOLG 27mm cnc leveta ercus vere iaysters skacs¥ors; exaye (ove 39.9 24.2 


2U.S. Department of Agriculture, loc. cit. There 
is no reason to suppose that the total Chinese wheat 
crop varies with the north Manchurian. The small 
Manchurian crop of 1923 was due to a crop failure; 
that of 1924 and subsequent years to a reduction of 
acreage following this failure. 
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was apparently to swell total ex-European 
exports considerably in 1923-24, to reduce 
them somewhat in 1924-25; and to swell 
them slightly in 1925-26, and to reduce them 
slightly in 1926-27. It is of course impos- 
sible to make precise numerical allowances 
for these influences. Presumably 1923-24 
would still appear as the year of largest 
ex-European trade. But 1926-27 would 
more clearly appear next largest, 1925-26 
next, 1924-25 next, and 1922-23 smallest. 
If so, one might reasonably conclude that 
only large changes in wheat prices are 
sufficient to alter the volume of ex-Euro- 
pean trade from what might be expected 
if an increment is added each year on ac- 
count of growth of consumption. Appar- 
ently ex-European demand for wheat is 
not to be described as distinctly elastic. 
Wheat production in the importing coun- 
tries remaining about the same from year 
to year, and wheat prices changing only 
by 10 or 15 per cent, total exports to ex- 
Europe would probably differ little between 
any two successive years; and differences 
between years separated by a considerable 
period would be due predominantly to in- 
crease in consumption. 

The limited elasticity of ex-European de- 
mand is further indicated by annual varia- 
tions in exports to those countries which 
produce little or no wheat. Chart 2 (p. 341) 
shows roughly the sums of exports to such 
countries—Brazil, other South America, the 
West Indies and Central America, and the 
East Indies. These sums were as follows in 
relation to total exports to ex-Europe, in 
million bushels: 


Exports to 

countries Exports 

specified to all 

above ex-Europe 

IPE RY 5 Gol mere areerae 51.0 104.8 
O23 24ers esceres.ctsna 58.8 U7 PAC) 
LS Ye Paley ARE, eae RL 54.8 108.9 
TODD =O ancacere aie cee 59.6 128.2 
NO2Z6=2 aes. sere. oer 62.9 128.5 


Fairly regular growth is the outstanding 
feature of exports to these predominantly 
non-wheat-producing countries, interrupted 
only by exceptionally heavy exports in 
1923-24, the year of distinctly low prices. 
Far higher prices apparently did not serve 
greatly to curtail imports in 1924-25 and 
1925-26. It seems fairly clear that exports 
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to this group of countries cannot be ex- 
pected to vary widely in accordance with 
variations in wheat prices. Exceptionally 
high or low prices seem to cause only slight 
variations in imports; and the element of 
growth is apparently the dominant influ- 
ence. As far as Cuba—the most important 
single importer of the group after Brazil— 
is concerned, imports seem to depend quite 
as much upon domestic production and 
prices of sugar as upon wheat or flour 
prices.t Cuba is a one-crop country, and 
her imports of flour are in part dependent 
upon general prosperity which rests on 
sugar; but the variation in net exports to 
Cuba is very slight. 

Little is to be gained by discussing ex- 
ports to Egypt; exports to Egypt do not 
coincide even roughly with crop year net 
imports. Difficulties arise because Egypt 
is a country of transhipment, and because 
wheat and flour shipped to orders from 
Australia and India, of which we have 
taken no acount, may have Egypt as the 
country of final destination. There seems 
to be no well-marked concordance between 
Egyptian net imports and Egyptian wheat 
crops, or between imports and prices. But 
the annual variations in net imports are 
small, and in exports to Egypt not large. 
Exports to South Africa, apparently depend 
more upon domestic wheat production 
than upon wheat prices; imports were 
largest in 1923-24, when the domestic crop 


*Exports of wheat and flour to Cuba, in million 
bushels, in relation to values of the Cuban sugar 
crops, in million dollars (as given in Commerce Year- 
books), for 1922-23 to 1926-27, were as follows: 


Wheat Sugar crop 

imports values 
oY PPG Bate OOO OCR OO ODODE 6.19 400.2 
PR OLS in OOS Oh che ROMO er te 6.35 368.5 
NO 2A g Fe actacd were ee ate wate Dees 6.31 273.2 
AO 25226 Se aioaioccra stars suereeue eiolerate whe 6.12 245.3 
AG 262 7 ee cerscecotveresecouti on aie eieteoes 6.00 280.7 


Exports to the Union of South Africa compare as 
follows with domestic wheat crops, both in million 
bushels: 


Exports Crops 
OAD 2omaretsretelene repel net ensne ie yshetet aves nye 5.05 6.3 
AOD S24. iat oats alsiate: soieroissese erates 6.79 6.0 
1G 2A Doral e chevere-s) oleh cieciciste sive felers 5.96 Hel 
O25 2G er ieje ie eveterets ciereievaje eee ata ie siete 4.79 7.8 
192 Ga 7e ew teretels cuciauels ane iniarere sientiers 3.67 O50) 


* Exports to New Zealand were negligible in 1922— 
23, when the wheat crop harvested early in 1922 
reached 10.6 million bushels; but following the small 
crops harvested in 1923-25, which ranged from 4.2 to 
5.4 million bushels, exports to New Zealand ranged 
from 2.4 to 3.1 million bushels. 
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was smallest, and smallest in 1926-27, when 
the domestic crop was large.? Fluctuations 
in domestic production are also significant 
in New Zealand, where distinctly small 
crops in 1923-25 led to proportionately 
large imports.’ 

The dominant causes of annual varia- 
tions in the total volume of ex-European 
trade thus appear to be (1) annual growth 
of consumption common to the majority of 
ex-European countries; (2) annual fluctua- 
tions in the domestic wheat crops of cer- 
tain wheat-producing countries, especially 
China; and (3) the annual variations in 
wheat prices. The evidence suggests that 
among these influences the third, often re- 
garded as the most important, is not in fact 
so, but is subordinate to the second. Since 
these factors account fairly well for varia- 
tions in ex-European trade, the substitu- 
tion for wheat of available supplies of 
cereal foods such as rice in the Orient or 
maize in Central and South America ap- 
pears not to be of great importance, though 
supplies and prices of substitutes presum- 
ably have some effect. 


FORECASTING THE VOLUME OF 
EX-EUROPEAN TRADE 


From the foregoing pages it is perhaps 
apparent that the problem of forecasting 
the probable volume of ex-European trade 
in a given crop year must remain a diffi- 
cult one. Yet some help may be gained 
from the conclusions that demand in many 
countries is not highly elastic, and that 
consumption may be expected to increase 
fairly steadily. Moreover, if the list of ex- 
European net importing countries does not 
change—if some countries which usually 
export wheat do not in particular years be- 
come net importers—then the size of the 
Chinese wheat crop appears to be the most 
important single influence on the total 
volume of trade, and after it, the level of 
wheat prices. If one wishes to forecast 
“requirements,” the level of prices ought 
not to enter into the calculation; but this 
may properly be considered in forecasting 
the probable volume of trade. 

As we have seen, statistics indicating the 
volume of exports to ex-European coun- 
tries are affected by the price situation in 
various years; and it is impossible to de- 
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termine what exports would have been had 
prices remained unchanged from year to 
year. Forecasting must rest on some sort 
of a record of past occurrences. In order 
to forecast “necessary” or “customary” re- 
quirements of ex-Europe, one desires a 
record of exports as they would have ap- 
peared if uninfluenced by prices; but no 
such record is obtainable. Alternatively, 
however, one may regard total exports in 
1924-25 as minimum requirements of ex- 
Europe; this was the post-war year of 
highest prices, and a year in which China 
appears to have had a distinctly good 
wheat crop. 

Even in the absence of any notion 
whether the Chinese crop is large or small 
in the year for which ex-European require- 
ments are to be forecast, one could under 
most circumstances assume that minimum 
ex-European requirements would exceed 
those of 1924-25 at least by an amount 
equal to 3 or 4 million bushels multiplied 
by the number of years in the interval be- 
tween 1924-25 and the current crop year. 
This assumption would be unsound in the 
event of higher prices than those of 
1924-25; but the distribution of world crops 
and the level of prices in 1924-25 may 
properly be regarded as quite unusual. 
Moreover, more or less tangible evidence 
respecting the size of the Chinese crop 
would probably be available in the period 
when the forecast is made, presumably in 
September—December; for this crop is har- 
vested earlier than the winter-wheat crop of 
the United States, and comes to market in 
volume by June. Merely with the assurance 
that the Chinese crop was distinctly short, 
distinctly good, or about average, one could 
make reasonable though not exact numeri- 
cal allowances for exports to China, and 
could add these to the sum previously ob- 
tained. The result would be a forecast 
somewhat more reasonable than otherwise 
seems possible with present information. 
If based upon the export data employed 
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above, it would be a forecast of incomplete, 
not total, exports to ex-Europe, too low at 
least by the amount that United States ex- 
ports reported monthly fall below annually 
reported figures; and even with an allow- 
ance for this understatement, the forecast 
would be too low because it would apply 
only to exports from the six principal ex- 
porting countries. 

Each year the possibility that India and 
perhaps Algeria and Tunis might become 
net importers would need to be borne in 
mind. But the prospects of such occur- 
rences may be expected to become fairly 
clear by the time when a forecast is to be 
made, and reasonable allowances are not 
impossible. Having reviewed these fac- 
tors, one would be in a position to say that 
the requirements of ex-Europe must reach 
at least a certain figure; and that this figure 
compares in a certain way with recorded 
exports in past years, and has a certain 
signifiance with respect to world wheat 
prices. In connection with other data, no- 
tions respecting the probable extent of 
world demand for wheat in the current 
crop year could be somewhat clarified, 
though by no means rendered exact. 

If probable exports to ex-Europe rather 
than minimum requirements of ex-Europe 
were to be forecast, allowance would need 
to be made for additional exports due to 
differences of prices in 1924-25 and in a 
current year. At present it seems necessary 
that such allowances be made by judg- 
ment, not by statistical formulas. Eventu- 
ally, after a longer series of trustworthy 
trade statistics has been accumulated and 
more has been learned about production 
and consumption of wheat, it may become 
possible to measure and forecast with some 
precision both European and ex-European 
minimum requirements, and to distinguish 
these sharply from actual exports to Eu- 
rope and ex-Europe. But at present the 
data permit only the roughest approxima- 
tions. 


This study is the work of M. K. Bennett, with substantial 
assistance from Margaret Milliken and Janet Murray 
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TABLE I1.—UNITED STATES Exports OF WHEAT AND FLourR (AS WHEAT) TO EX-EUROPE BY DESTINATIONS, 
Pre-War AND Post-WAR* 


(Million bushels) 


Area 


1909-10 


North and Central America| 14.52 


Newfoundland ......... .29 
IM@XTCOM se ocicnctrerer sie eeaere 3.32 
Central America’....... 1.96 
GUD areeeee etter Sreue se 3.73 
PortowRicow cas. So 0001) boss! 
Faith tent eee lee torte -78 
British West Indies..... 2.18 
AIGLINENKSED Soo coneoue o ae ae 
Trinidad and Tobago.. 
Othenstmerccre ene ss es 
Other West Indies....... Se 
Ierenchieiese ae 25 
Dominican Republic. . PA 
@therscaeremicectetes ce -19 
MiscellaiCOUuSsmeeraeeies -O1 
Sou AVINGHOCl: benoounonost 4.40 
Brazilian eee eters oer eles 1.69 
IDOVulerrcieees. cae ecard coe teers 84 
BertisheGuian aac ABW, 
WiEMEZTICL A ets s cie cieler cir atts 
(QI RSS 36 clove ereone -78 
INQUGE rsesceic SD OO OO CUE 5.82 
Ceylon Warner ose cts 
Ghinaearind sae fc costes. sce 3.24 
Japanese Empire’...... 11S 
Dutch East Indies....... ae Ae 
Philp pin eSieeescs eeaeere 1.18 
WESTERN MAS La uemirita te x 
ivdo-Ghinamsen cee ese Res 
OthersGryeaeer ce cies 24 
INTQKOOT Ao, Ry ROO DORA OEE 79 
Egypt and Sudan...... - 04 
Union of South Africa... -08 
Other British Africa’.... .14 
ren ChneAtcicaern cia 07 
OtWersiee cot. sarees soe ors 46 
QNEATIUG, S66 BAAR ODGSAGAT me -65 
New eZealanGdem sce sects rect 
SEM CUbI. Btl5 Goto moar eee 55 
(Oya RYeReP OT 2 Si teen a AS a4 -10 
POtalueeraststecs 26.18 


* Data from Foreign Commerce and Navigation of the United States. 


1910-11 


12.42 
34 
-42 

2.27 
3.99 
1.68 
-86 
2.04 
15 
57 
11 
-86 
33 
31 
22 


09 
30.78 


1911-12 


1912-13 


15.03 
38 
15 

2.86 
4.31 
1.67 
1.36 
2.66 
1.18 
-64 
.84 
1.03 
43 
88 
22 

01 

5.98 

2.74 

-63 


87 
“V5 
12 


41.47 


Pre-war Post-war 
1913-14 |average| 1921 1922 1923 1924 1925 1926 average 


13.48 | 14.00 || 16.67 | 16.24 | 19.23 | 19.60 | 16.04 | 18.74 | 17.76 
45 33 -09 11 07 -20 11 +23 18 
.44| 1.30|| 4.32] 2.91] 4.13] 8.05] 2.32] 2.85] 3.26 

2.77 | 2.47]| 2.52] 2.92] 3.54| 4.70| 2.97] 5.382) 3.66 
4.25| 4.05]| 5.04} 5.14| 5.16| 5.68] 5.66] 5.26) 5.32 
1.59 | 1.60|| 1.65| 1.86] 2.07] 1.98) 1-85} 2.00; 1.90 
-99 | 1.10 .65| 1.04] 1.79| 1.65 | 1-13} 1.26) 1.25 
9.02) 2.284 1.31 | 1.09 1-18 tele 89 -70| 1.05 
93 ol 92 73 .88 -76 67 53 15 
34 57 silt |) ells -03 07 -03 -04 -06 
15 77 -28 -28 27 -20 -18 18 24 
-96 490|| 1.09) 1-22} 1.80),1.23) 1-10) 1-127 teas 
45 O7 44 49 -68 -60 -46 30 -50 
30 32 42 48 39 39 42 54 44 
-18 21 23 24 24 24 -22 23 23 


-01 -O1 x x x xe Sx x xe 


6.07| 5.61] 5.28| 4.23) 4.07] 5.55 | 6-25|11.45| 6.14 
3.52 | 2.67|| 2.88} 2.00] 2.18] 2.98] 3.56] 7.56] 3.53 


1.10} 1.15|| 3.03 | 3.75) 2.09] 1.62) 2.23) 3-11) 2.44 
-26 -20 (1) 2-07 |) Vai -66 | D205) 1289s) Ssitsit 
12 -11 -02 -02 -05 -02 -06 -09 -04 

: 37 52 -70 -66 -65 -52 

17 -42 || 1.94% 1.64") .06 -09 -09 -07 65 

11 15 11 - 66 31 16 22 41 31 


-91 79 68 -81 73 81 -83 | 1.02 81 
OSG x x x x 5068 x 24 04 
79 -69 62 12 -63 -69 -73 -66 -68 
13 -11 -06 -08 10 11 -09 11 09 


37.07 | 34.69 | 44.37 | 48.50 | 64.31 | 54.15 | 36.71 | 51.438 | 49.91 


Pre-war data for July-June years; post-war data for calendar 


years. Flour converted to wheat at 4.7 bushels per barrel. Dots (....) indicate years when no exports were reported to designated 
destinations. Exports of less than 5,000 bushels are indicated by ‘‘x.” 


2 British Honduras, Costa Rica, Honduras, Guatemala, Panama, 


Salvador, Nicaragua. 


> Bermudas, Barbados, other British West Indies. 


¢ Dutch West Indies, Virgin Islands. 
4 St. Pierre and Miquelon. 


¢ Bolivia, Colombia, Ecuador, Dutch Guiana, French Guiana, 


Paraguay. 
tf Including Hongkong and Kwantung. 
9 Japan, Chosen. 
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» For pre-war years Asiatic Turkey alone; for post-war years 
Palestine, Syria, Armenia, Kurdistan, Turkey in Asia, Asiatic 
Greece, Aden. 

* Straits Settlements, Siam, Asiatic Russia, Far Eastern Repub- 
lic, British Malaya. 

J Precise destinations not ascertainable. 

k Probably includes exports to Algeria and Tunis in 1912-1 
and 1921, and certainly in 1922. 

' Portuguese Africa, Canary Islands, Liberia, German and Span- 
ish Africa, Italian possessions, Mozambique, Belgian Congo. 

™ British Oceania, French Oceania, other Oceania. 
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TABLE IJ.—UNITED StTaTES Exports OF WHEAT TO EX-EUROPE BY DESTINATIONS, PRE-WAR AND PostT-WAR* 
(Million bushels) 


Area 


North and Central America 
Newfoundland 
Mexico 


e106 6 6 6 @ © 


SAS) ,0 26) 01.616. © (6). eee 0 10. 6 


Gwharn eae oe se ee 
Porto Rico 
PPAR eee oe erica ees eis 
British West Indies 
ATIVAN CASE itsicioiis eksuece cl 
Trinidad and Tobago. . 
Others’ 


Sher es 


Wiel) S16) 6,0, Gs (6) 5 6.0) a 


Insrenchipoewoscn acc. os 
Dominican Republic. . 
Others’ 


O)0 0 016 6: 6 ANG BK6, 0108, 


SOULDTAIMECTICUS aearcisieree ee 
Brazil 
Peru 


Bee ele Ate, 2.2 bo: 8 wie Oe Le 
eiia S16) ¥ 0, 0) 2s Bs 6 & “615i 8 (0) © 


eer 
Others* 


ya eC Ya Yer Wed, i SJE a} 


S466 60 © 6 ¢ Boa) 6) 9, 6 8 


ais 6 6 6 6 2 6 0 6) 0 0) we wie 5 8 8 0 3 


O10) 6) (610.5010 <0 10).0 (6. ©. -0)i9.0 


Japanese Empire?’ 
AOU PPVES Y ayate ic lecsiets set 
Western Asia” 
Others‘ 


AV TU COME orate eitetisks Cekelera\s #6 
Egypt and Sudan 
Union of South Africa. . 
Other British Africa’.. 


2)91 474) 8 ie © 


Co ee ee ICS oe er eC) 


meee! 16 0) 6 


Hrench wAtricay. v2. sae. 
Mthersteemom ain cece sisteiekie 
ONRETIGE Se ROS CIO CRORES 
INGIWEZealanG: .5 sie 6. c 

IE BREDRT hy cla AERO ORE 
OLRERSS a rete scalars ose 's 
OLAle aerate rete 


1909-10 


3.20 


Hs 


1910-11 | 1911-12 
82| 1.55 
“27 | 1.47 
04) 05 
01] 02 
x eonee 
eee x 
x x 
. x 
eee x 
x x 
x x 
soe | ee 
132) 52 
x x 
08} .19 
a 
24|  .33 
2.10| .74 
06 | .08 
2.05) .71 
vee] sans 
Sih 
iG 
% x 
08 | 11 
107] -10 
x x 
2.93 | 2.92 


* For sources and footnotes, see Appendix Table I. 


1912-13 | 1913-14 


Pre-war 
average 
+50 | 1.27 
eoeone x 
22 elimto 
Pal -09 
-05 -03 
eeee x 
-O1 x 
x x 
x x 
eoeee x 
x x 
x x 
a: se 
ape -42 
x x 
-02 -16 
eet ee 
23 -26 
4.63 | 2.36 
x -02 
4.63 | 2.34 
ae ae 
220 -57 
vos -02 
-09 -07 
16 | .40 
x -08 
13 -10 
iad 10 
x x 
5-76 | 4.72 


Post-war 
1922 1923 1924 1925 1926 average 
2.03 | 38.00] 38-60} 1.76] 4.83) 3.04 
bess x AMG coe -06 -03 
GPA || Woh |, hee |] ests || ep) alae 
-49 -88) 1.95 se otal |) aot! 
-02 -03 -09 -03 -09 -05 
see oe eh eae see es 
x OL be >€ >.< 
bs x Xi x x x 
ss oe a Z ae: ee 
x x -01 -O1 05 -02 
fee x Scob eee sralees x 
x x -01 01 -05 -02 
x eee oe Ct | eee x 
-38 is 47 .20| 4.09] 1.382 
x x x x 8.12 -80 
229 -02 -ol -76 -39 
eee x eoeone oe x 
x x = x x p< 
-09 -10 -16 -20 Ben 14 
9.39 | 15.06) 9.64} 4.08) 9.05] 9.44 
1.61] 6.52) 2.25 39 elt) nile 
7-59 | 8.54) 7.30] 8.67] 8.01] 7.22 
oree eee ere x eoerere x 
x x x -02 O01 -O1 
-18 x -08 Ses 23 -08 
1.67 x x -O1 -30 -67 
Bieee|l, Sac seer liprateete 28 -05 
Spice x x -01 -07 -02 
eee x eeoee eoene eoeee x 
Te5Oe fee aids -58 
.08 x x x Es 01 
-07 -09 -10 -08 -31 -12 
wae x e Seler (tao 24 -04 
-07 -09 -10 -08 -07 -08 
= x BS x x x 
13.54 | 18.27 | 18.82 | 6.14 | 18.62] 14.58 
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TABLE II].—UNITED STATES Exports OF FLour (AS WHEAT) TO EX-EUROPE BY DESTINATIONS, 
PRE-WAR AND Post-WAR* 


(Million bushels) 


a 


Area Pre-war 
4909-10 | 1910-11 | 1911-12 | 1912-13 | 1913-14 |average]) 1921 1922 1923 1924 1925 1926 
North and Central America| 11.32 | 12.10 | 13.00 | 14.22 | 12.98 | 12.72 || 18.66 | 14.26 | 16.24 | 15.99 | 14.28 13.91 
Newfoundland ......... 29 34 all 38 45 239 09 al 07 10 oil! 17 
INUEXICO Uris © aioe she etoictonsa 313} aib5 olla 5 moe eS L669 25051 159 -94 .93 
Central America‘’....... 1.95 | 2.281 2.45] 2.73.) .2.56| 2.39 || 2.22| 2.43 | 2.65] 2.75 2.64) 2.61 
Gilbawess Gee eae ees _ 3.72 |. 3.98 | 3.96] 4.27] 4.20]. 4.02], 5.02] 5-12] 5.18) 5.59] 5-63) 5-16 
ROOM ICOM sem neers 1.53 | 1.63) 1.56| 1.67 | .1-59| 1-60]) 1-65) 31-86) 9.07) 1.98) 1.85) 2.00 
abi eee oe eine ee cron .78 706) 1.53) 1-36 3) Tele -65] 1.04] 1.79) 1.65) 1.138) 1.26 
British West Indies..... Dike || D0 | Ge) Does | PEO) Wor) ales UG! ale ileal .89 -70 
VETORIKERY. Sopo home Gow ae: te) .80| 1.18 93 91 92 13 88 76 -67 -53 
Trinidad and Tobago..| .... aly S(t 64 84 OT tli -08 03 07 -03 04 
Others Wenagercs eee ee nes <i ld 84 aD 17 28 28 sail .28 -18 5183 
Other West Indies....... 51h 86 .94} 1.03 96 AN Oi Whe APA |) ALGBRO ToP | abs) WolOy/ 
isrenchig snore te wees 25 33 39 43 45 mod 44} .49 68 60 -46 oats 
Dominican Republic. . Hl Bul 31 5B |. ok apy 388 48 .39 .38 41 49 
@thenscee tere nie cirotes es 19 spe 24 “22 18 Al .23 24 24 Boe Wipe 220 
Miscellameoustcrmeere cir O01 x x 01 O01 -O1 x x x x x x 
Sonia Winall, cocoas650be 3.95 | 5.27) 5.49) 5.41] 5.81] 5.18]| 2-61] 3-85] 3.95] 5.08) 6.05}. 7-35 
IBiRETATILE © sc telo-ckcireeO Io ORCI Wahl DeeZl OC Vin Wael) Bisa ON eh Mikes) eI emis | Balke erate | kaa! 
IPSS b biaee oer ee aR TROIS OL 90) .42 .44 -56 -56 24 -47 45 sae 39 54 
BritishwGulanaesessiins oes Toe .54 od stepill -26 -48 -05 -03 -02 -O1 SOY -O1 
IWGTIEZULCLAU as cate eeatenerehe tacos ays - 66 -82 -98 15 -76 me -39 Ae} Boe) -59 -67 
WMthETSeete roe ers ee oie s .66 O78} ai fis hs a8) whe oi) -96 WSO Ge |) abesi8) | alo) 
PAST Mer mane Sn ene ee nde: oa 5.69] 9.33 | 15.33 | 12.64 | 10.89 | 10.78 |] 9-81 | 14.02 | 23.13] 16.98 | 7.27 | 8.07 
(OGIO, aa detec Dene BARI! otal | eaeoeeh) Semel my eaeen Paneer"! namo an r= Sette x eet esters ts 
(Clathiet Se due aeane eae 3.24| 6.09 | 10.50) 6-72} 6.00] 6.51]| 4.70) 9.93 | 19.32 |12.98] 4.22] 4.98 
Japanese Empire’....... 1503 | Baek Bey | Bete Bore Woes) il wecvel ikea) il. Ge 58 -18 -08 
Dutch East Indies....... Se || Meche | eeortor Ae ues Radic -05 x x Pees Me x 
PhaligpiMlesie eee se ae thoake || abeGye |) aNs255 |) salo@ hy) alert) abssae ll) abe) ales) asi |) BS || Goes) Boe 
Western Asia” ......5.... x x x x x x 1.29 34 olke: -06 20 15 
ivdo-Gininawercia ecient o Re Aes Bee am Selina x Pit x x x 
(OGMET Sera dees ete sts 24 02 01 04 03 07 ae -05 -O1 x -02 m2 
EN AUBOP Sos rs Se ILE LEO .29 50 -50 -79 85 ouyeall| ALS. FAsfeh |) SOS) PSG). ake || 7177 
BEAWOE NG) Ses oo 666 04 19 sie 28 e226 .18 ari |} abe th ileal! -O0n Le 2) | ls62 
Union of South Africa... 04 05 04 07 03 -04 01 -02 -05 -02 05. -02 
Other British Africa’.... 14 -20 23 04 43 pal 24 sey 52 -70 -66 65 
MrenchmeA tcl Case err sie 02 02 02 02 O01 -02 04 -05 -06 -09 -09 -07 
(OAC e5h sidan Ooo 05 04 06 -09 Auli 07 ll 58 roll -16 528 41 
(QO RITE at Aue sence Cae ee ee .58 65 ofl alts: -78 -69 -61 =(3 -65 -70 15. s7fll 
ING Warealal ire ria eal aeeroeee x a Sate oe x x x Ae ere x x 
LAW ALIEN Pree een ere .49 -56 -60 64 -66 .59 25) -65 Soo .59 65 -60 
OPER Seer as pte evctene Shoes 10 -09 sila] ol ile, sili 06 -08 -10 alll 09 lal 
WMotalter noe 21.83 | 27.85 | 35.08 | 33.81 | 31.31 | 29.97 || 27.26 | 84.95 | 46.04 | 40.32 | 30.57 | 32.81 


* For sources and footnotes, see Appendix Table I. 


Post-war 
average 
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TABLE TV.—CANADIAN Net Exports oF WHEAT AND FLour (AS WHEAT) TO EX-EUROPE BY DESTINATIONS, 
PreE-WAR AND Post-WAR* 


(Million bushels) 


Area Pre-war Post-war 
1909-10 | 1910-11 | 1911-12} 1912-13 | 1913-14 |average| 1921 1922 1923 1924 1925 1926 average 
North and Central America| 2.44| 3.43] 3.20| 2.97] 3.62] 3.13]/ 4.03 | 5.59 | 6.97] 6.389] 5.44] 6.39] 5.80 
Newfoundland Seal aisha eels Woealy ghosPAlh alseey | aloPay | bea) berg Tesh |) aliniagss 1.86 | 1.65) 1.40) 1.44] 1.58 
IVI@ xd COW ge, ett rete en ore -08 99 <0: Werersere SOC -14 -O1 02 14 04 -O1 220 -07 
Central America’....... setae cee care te aceon Upc toate wil meerr elena says -05 -10 13 -16 -15 allft -13 
CLUS Ae aeeaee Renae at | cent e Amal esi etavh 604) (SL 06N OL). ahaat saab Ayame 
BAN onic wa ck pees uw 4 eee etalk oe eat ae, oh. 0191 he. 00) | MES 920°] 5 Oa eeee Ale 
British West Indiessn. «- 8) |) alore@st ale!) as 7@) | Pasahl | aly | Oe IP Ozortes sorde) || aiolliiy|) Yass || assay || Ac! 
Jamaica Merc ee eno Seton Or cel teeters |ecriac. laecoce: neces 28 65 .99 | 1.04 adhe) || 1LePae 83 
IAG AOE OU ALO. I) vec |. caus} Suc) Usdan lll ean le wees lel 05h 1.22 Way || ssNE |) anos ate. ls ike 
Others’qres we cree ss is eten|| tasers aa sews Bre Tal uets os 74 -86 See || Ake |, EOD a hatie, at 
Other West Indies ...... SOOO. eactian | |aorted | Greens Sere all Pearee:¢ -04 18 -16 lle all? 20 “15 
French teeta ee Bae oil dete etal en (Merazstetocll Me eeus Mi[Pl necerererl Nw clone’s -O1 -05 -04 -05 -10 713 -06 
San Domingo ........ Seite Ut ec seecil ee oad Lt ea etares I 02 0G ANs ALG ee 060s Oc eed 
Others’ .............. Pia ei teen teak ese soe wall CoO, | 02 sO 1) oO ld me -Ola|ene03 -O1 
Miscellaneous? .. i... ..< AUP) cae SO8¢) anak AO) HIS lh 02 03 02 -03 03 -03 
South America AOI CR SOR IC -16 325 °2o -30 -46 -28 STF | SMePass Merle} || boty Wesel) Biatsts) ||| Ie)! 
STea7l lara ener a a eeaue ver etes Noes atadereies ESS ream etehereteas | bee ee ete lf odon cians Ih u tere exe -O1 -02 30 “15 sik) They -44 
Peru RP hale creer saeve es 6's ous omenl| noel Seo o Ih etGcie || soc oce |) socome croc x -O0) -44 -19 -40 ae 
eh GC RWE G5 anes ooh -16 sR 23 -30 -36 = 260i 08-00 74 80 -70 -63 SP -69 
WWEICZALCL Amen ee. tits suas ies Se fe ee nN hog cher mL pee -09 02 18 -45 Ol -60 -00 -74 -51 
Others’ ................ Peet mceteoe eree MR aee Net d rane ert tu on Qa let. 04 05. :02/ =.02\) 09%) 9.04 
Asia oe -18 -09 oa .60 | 1.45 -0o -50 | 5.08 | 8.94 | 18.65 | 14.17 | 18.95 | 11.05 
CSTE? ote pucien = Graaiey aae oa lil -07 -28 29 81 “OL S| abe Boris | Wore || Coek) oe || icke/ 
RTP AU peeeiter cet eiere rt ere e ehe.c's -06 -02 -04 -30 -64 afl SANE S-S80 |) Dell (dos ueOe drial Oe O0s toed 
PAUP DIMES | see. oe ove S800 || ebShonll poooh moose cour Ih oon leo x -02 -03 -02 -09 -03 
Western Asia‘ .......... Pete eee auters Neen eller cae) 40, fou || dina Mawes LN eAO19 tie ced ea OD 
Others" ................ Baer ie tery tee mee lh cris al ere FE oh dle | icccrety | esate le Santee erat Oe 
AN RIGUR: ee. CROR ROR ROR 1.18 91 04 beSi |e 4d |) 20 -80 .90 ares || wWaGee || akesisyi| alesis) |) tlcat) 
i. as er -02 x x 03 -06 -02 -03 -50 -58 -58 64 -56 -48 
nion of Sout riCaee: -07 .30 | 1.04 “92 ay) 58 -58 
Other British Africa’.... | 1.16 90 94) 1-54 | 1.82) 1.17 | i 0277-06 07 -06 a2 -06 
BrenchvAtrica™ << 65.6... Dita ech RS cparuoeet aera ly eerste eo 67 05 x 02} x 04 13 
OUNORY Bacon pace crsene eee Sellers tsteoa | meele es oral imreven sts 2052) = O01 -02 02 05 -06 -08 -09 -05 
COON cro tena are si cies x 01 AOI || 3 Bs A (glee ete. SRM lacs ik x 01 x 
TO taller: cscs 3.95| 4.67| 4.71] 5.43] 6.95| 5.14]| 6.09 |12.81 | 19.77 | 28.60 | 22.49 | 30.62 | 20.06 
* Data for pre-war years from Canadian Sessional Papers, L, 378, 386; for post-war years from Monthly Report of the Trade of 
Canada. Pre-war data for July—June years. Flour converted to wheat at 4.5 bushels per barrel. Dots (....) indicate years when no 
exports were reported to designated destinations. Exports of less than 5,000 bushels are indicated by “x.” 
«4 British Honduras, Costa Rica, Guatemala, Honduras, Panama. Jj Syria only. 
> Bermuda, Barbados, other British West Indies. k Straits Settlements. 
¢ Dutch West Indies. ’ British West Africa, British East Africa. 
@St. Pierre and Miquelon. m British West Africa only. 
¢ St. Pierre only. ” Precise destinations not ascertainable. 
tf Colombia, Dutch Guiana. ° Liberia, Portuguese Africa, Spanish Africa. 
9 Includes Hongkong. » Portuguese Africa only. 
h Hongkong only. « Australasia in pre-war years; New Zealand in post-war years. 


t Syria and Palestine. 
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TABLE V.—CANADIAN Net Exports oF WHEAT TO EX-EUROPE BY DESTINATIONS, PRE-WAR AND PosT-wAR* 
(Million bushels) 


Area Pre-war Post-wa 
1909-10 | 1910-11 | 1911-12 | 1912-13 | 1918-14 |average| 1921 1922 1923 1924 1925 1926 average 
North and Central America 08 59 05 x 01 a liss x -05 «ld x opal -07 
Newioundland=....... nears x x x x x aus Pap hral barteri | liek Ob mW delete 
MEXICO Me rete elt ristere -08| .59} .05] .. ieee 14 x 205 |, conse ase 21 -04 
British West Indies..... x x = x -O1 x eee 215 x x -03 
WAMAaLCa wie ere Ae ; «15 x x -03 
Others’ ee res eee dist SiS 
SOULRPATICLI COMTI ree -02 Anil 44 -19 -97 -36 
Brazile cies aca ccrgeen es oe -02 eG ltimesterete oats 50 ail 
IDET Ura nieeees rors oe x OD 44 19 -40 PR 
@tienstarces ae mec eee eee -01 -07 -O1 
AS TOUM PrN OR oir es unos x 01 24 B02 31155 106) |) oso O.547) 14.26.) LOal alte 90) mec et 
EDINA Gee cee ae Mens Peat ee ater el" uetetets ||. a eterees Leilene PAN | bn Za Bios | CE] By 
EVAL lier eee teen seeks ee tics x 01 24 52 Ld ost aioe i |) Abel) foil) (eft |) IMG |) Gis 
TAN UO OE ers PRO ON, SRNL ER EN alli 05 05 Ail -16 09 -67 -05 -69 oss won 39 44 
Union of South Africa... (le teres 01 .69 03 32 00 32 
Other British Africa’... . | CN icon a ea ee | Cen | 
KrencheAtricataen sre oe 67 -05 -02 -04 ls 
OCCA entire cheer x x x x 
Otalwwececcrs: 18 64 allil 3d -69 .39 || 1.08] 3-71 | 6.80] 15.39 | 10.68} 16.48) 9.01 


* For sources and footnotes, see Appendix Table IV. 
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TABLE VI.—CANADIAN NET Exports OF FLOUR (AS WHEAT) TO EX-EUROPE BY DESTINATIONS, PRE-WAR AND POST-WAR* 
(Million bushels) 


Area Pre-war Post-war 
1909-10 | 1910-11 | 1911-12 | 1912-13 | 1913-14 |average|| 1921 1922 1923 1924 1925 1926 average 
North and Central America| 2.36) 2.85) 3.15] 2.96| 8.61] 2.98} 4.03 | 5.59 6.92 | 6.24] 5.44) 6.18| 5.73 
INewioundlaidecn. ene ct Wea alee sei alee |) ThoPAgh || USPS aLateale yp alistets: 1.86] 1.65) 1.40) 1.44 1.58 
IME SICO Uae ee eiee hye Gen ee Berets tet Sate Shee Saree -O1 -O1 -09 -04 OL -02 -03 
Central America’ ....... : ean eutaiccte -05 -10 cll} -16 15 oll olla} 
(OTC >: SGI niet eight en ae ae ate p43} 94 1.06 91 shi} 64 oh 
TBR E "cachet ear teed poet i ear Be ea cree e alu ente ee alieme atc Pode Rees O01 09 seul 29 24 14 18 
British West Indies..... SOB] ale@yil alavél |) aloal 3) catty) abottes PB bec) RR | BAN Hogi eisai |) Bz 
ANIMAL CAaets cela wil pere c MAE | atoetne live noma Fane eas .28 65 99 89 VACHE ee 81 
Trinidad and Tobago.. fae. 1a |) Mey eye alsa | absilen | aces as 
Otherstae wan. eee ee eae 74 -86 -.97| 1.00; 1.00) 1.00 -93 
Other West Indies...... 04 alg -16 Atl7/ alle 23 “lbs 
PrenCh Susans cist ese -O1 -05 04 05 10 ley -06 
Seah IDXGe MDE. Goomagos -02 -06 ali! oli! 06 07 07 
ORDERS reek cca 6 6 ee nto Sores |W area 01 02 01 -O1 01 -03 -O1 
Miscellaneous*s.c cose. s 02° 03° 02°} .01 -03 02 03 .02 03! .03 03 
SOLMLRPAMECTICE wis sas «55.5 0s 16 $3 eo 30 -46 Ass |i atltt || lees} WPAN abcA | SBE) cI, best: 
Epa zl eer eeforct srs ces oy os Be eal era aera Ae ies oro 01 x 19 15 SO he 383) 
JA BC hs a ees Seen At begga aa Cs eee | ey, Ce Shi x 01; = x x 
Britisn Guiananw .. -16 28 oe -30 36 -26 || -56 74 .80 -70 -63 se -69 
NGIIEATS EY 1 See ee pO A rere oe -09 -02 -18 45 57 -60 -50 74 $5) 
(OUGLIYES Sy os ec eee entre ake as -02 -04 -05 -02 01 -03 03 
AST & sins AO CRASS GEIR 18 -09 sail 36 -93 aay LA AA oO) 44004 O08 eet aC DaleeeoO 
OLNT TA? ey BS Ale aera ee ailil 07 28 29 81 ol MOM 299") 2265. 1 452001 3.04) 350 |eezeoe 
UST OCIT Saye a Geer -06 02 -03 07 512 -06 || .04 -45 vA 16 Pe -40 Be 
PU PPINES .. 6 os se sss ace ee a tn ial see | mae eae x .02| .08) .02| .09 .03 
WVESLELLICASIO Tee ras oe « ate Bs aah ae, SOS 02 04 01 
OtLhenstae oak Ce oe Fon soz ei -02 x 
Niti@ie Sgro ee pone DOO 1.07 85 AO Tee) APA atoll ol 8} 85. ies) elie LO ies Oleh eee OC) -86 
DFAT D) be ob auBo RCo ee -02 x x -03 -06 .02 |) .03 50 58 58 64 -56 48 
Union of South Africa... -07 .29 -OD. 39 26 23 -26 
Other British Africa’... \ Pe gee) Leas hte 1.08 xm | .02") .06| .07| .06) 12] 06 
KrencheAtrica”™ pera. son « Faas Abbie Beil moet -O1 x x x x x 
WMDPRERSga ernie ne ee chou AOS 01 -02 02 05 -06 -08 -09 -05 
EC CONT re nto e i) ee. shecs) wes s/h s x O01 01 x x -01 x -01 x 
Totalectiosc..c 3.77| 4.03] 4.60] 5.08) 6.26] 4.75) 5.07 | 9.10 | 12.98 | 18.21 | 11.81 | 14.14] 11.05 


* For sources and footnotes, see Appendix Table IV. 
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TABLE VII.—AUSTRALIAN Exports OF WHEAT AND FLour (AS WHEAT) TO EX-EUROPE BY DESTINATIONS, PRE-WAR AND 
PostT-wArR* 
(Million bushels) 


= 


- Post-war 
ae 1909 1910 1911 1912 1913-14 average 1921 1922 1923 1924 1925 1926 average 
South America® ........-. .63| 1.27| 1.59| 1.20] .94! 1.18 78 |~ .09 1.52 | 146) ee 
ei ane Lh ee Sh eres 9.05| 2.59! 4.27) 3.74] 5.81] 3.69] 3.75 | 19-06 | 15.03 | 19.29 | 14.87 | 17.47 | 14.88 
elon pain Ree cee a ci) 181 «19 | -.26| 161), 226) 52) E99) .53 | 50 or eee 
Chinn ey eee 09| «121 <35| .18| .22| 191 .21) 49) 1.81) 4.39) .61] 1-33) ies 
aan. cee eee 08! .97| 111 .06| 1-24| .85| .611-7.26| 8.08| 9.62] 8.00 | 9.791) %2e 
Dutch East Indies...... '73| 1.02| 1.75) 1-75 | 2.29] 1.51|| 1.55] 2.11] 2.33] 2.49] 2.54] 2.83] 2.3 
\WES IA INGEN” os Gagoon oe x sare Areas ae -O1 x Sse ee te 04 -02 oh -07 -02 
iido-China see. o1! .03| 05} .02| .04| .03]) .o2] .05| .13] .05] .13] 10] .08 
Philippines ............ ad 48\ .79\ .77| .68| .69| 87) Sl) $60) 251) 9.56 ie eee 
TUT reek tnd te: eres a a a a a qa @ 6.96 a a a a 1.16 
ENC tie eel 30| .59| 1.07| .76| 1.06] .76|| .72| 1.15| 1.66] 1.68| 1.99] 2.03| 1.54 
igi ee eee 5.41| 5.64] 5.00] 4.04] 9.18] 5.85 [15.35] 9.76 | 18.64 | 16.42 | 15.07 | 12.40 | 13.77 
Egypt and Sudan....... 07| .02| .30| .75| 1.89] .60/ 12.50] 6.54] 7.78| 10-18] 9.80| 8.69| 9.25 
Union of South Afriea,..| 4.41] 4:41| 4.13] 3.08| 6.30) 4.46] 2.46) 2.74) 5.20) 5.66. 4.52) 3-19 \ea-am 
Other PritisheAtrical....\ cis) tial oo .06 | .09| All .25) ase) see =o7y) oie, ones 
irene ay AWAKE S55 0n0050 x ayeah hee ee yas x Set vod Arete -01 -06 -03 -02 
Oiicr ee as OP ce: 79) 1.07| 471 .20:| .90| .60|| 14% 1121 90) 91) 47) S37 
OCCANIM Me nee ewes -68 ais) 58 52 60 58 56 -43 BER BR alazwe | Balle 1.97 
New Zealand .......... Coy) satel Stee wien icles igi wakes &- .01| 3.39] 2.68| 2.59] 1.46 
Ditercas eos cok ok 351 .37| 491 .44| cae] .414 .45| .43 |) 47] 54] 154] 158) See 
Wotal eee eas: 8.78 | 10.03 | 11.44] 9.50 | 16.53 | 11.26 | 19.65 | 30.08 | 29.28 | 39.64 | 34.18 | 33.49 | 31.04 


* Data for pre-war years from Trade and Customs and Excise Revenue of the Commonwealth of Australia; for post-war years from 
Quarterly Summary of Australian Statistics. Flour converted to wheat on the assumption of a 70 per cent extraction. Dots (....) indi- 


cate years when no exports were reported to designated destinations. 


« Peru only. 
»Includes Hongkong. 
¢ Palestine, Syria, Aden. 


@ Exports to India here given only for the year in which India was a net importer. 
¢ Straits Settlements (Malaya), British Borneo, Siam. 


f Mauritius. 


9 Madagascar in pre-war years; Reunion Island in post-war years. 
% Portuguese East Africa, Canary Islands. 
4 Fiji, New Caledonia, New Hebrides, Society Islands, New Guinea, Tonga, Papua, other Pacific islands. 


Exports of less than 5,000 bushels are indicated by “x.” 


TABLE VIJJ.— AUSTRALIAN EXPorRTS OF WHEAT TO EX-EUROPE BY DESTINATIONS, PRE-WAR AND POST-WAR* 
(Million bushels) 


Area Pre-war; 
1909 1910 1911 1912 | 1918-14 average) 1921 1922 1923 1924 1925 1926 
SOM AAUOE > 550560006 -63| 1.27 | 1.59] 1.20 -94) 1.18 .78 -09 1.34 -46 
VA SUM ote als Sheree cee ee 24 23 -10 ANS || alee 53K 444239795) ilasode ad soa al OenG; 
Gevlonmee ack ucts wee x x x x x x x -26 x x x x 
(OLE? 0 Boo ara Cree Ae as tht | eto | reeves bases Pee WM ae Ae || SESW oes .99 
ABI VIN AGS eis 6 Boone eee -06 23 -10 a2" |) ae 5B ME PUY || foal |) Wate) Wee! Sark 
Dutch East Indies...... x Ne esallh ie oh x iit cack sae eae cont cucvs.s 
PI UNGODINES. co oo oo oooes cley | oe Ae x a 04 liavere bee ae ne is Phe 
INGKGWIEY, 5-6 eas Atta oc ccioroe eres @ G is a ¢ ¢ o 6.90 ¢ $ 4 ¢ 
Ot CES Beate ey esas an x x wees 
AW ONGIh old GON OG GE On Oe Se2da) 8-00) G9") 2521 | 45735) Salis iS sGGules OSs oe4ila| oe 62ulme econo GG 
Egypt and Sudan. neeees Httrcas stone ae 16 FAS 09 SAA) PeseRe Th 76g) ollie} | aah ibe p 44 
Wniontor southyAtricams. | 13-2oro.00N) 2460 W781 4482 OOlie deo hnlmnl 208 moro Cnme4nl ONmEO nS 7m mono 
Other British Africa’.... x Mi sealil| ateete cet ome see x mses ns ae ADE 
OtHersie teste crnia etn x x 07 x -16 05 | -06 
QCCONLT RA ar celine. 08 01 01 x x 02 -10 x Bor || ore || los!) 
New Zealandiny a. o.1cs)s .07 -O1 01 x x 02 -10 x moat || Hort) lest 
Ot ersceeew ise Sates sree x x x x x x mee Salo 
MO Aal Weaseres 4.18 | 4.51) 4.40] 3.46] 6.90] 4.69]! 9.20] 18.09 | 11.45 | 22.50 | 16.87 | 15.18 


* For sources and footnotes, see Appendix Table VII. 
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TABLE IX.—AUSTRALIAN Exports OF FLouR (AS WHEAT) TO EX-EUROPE By DESTINATIONS, PRE-WAR AND Pos?T-war* 
(Million bushels) 


Area Pre-war, Post-war 

1909 1910 1911 1912 1913-14 |average| 1921 1922 1923 1924 1925 1926 average 

south America® .......-.. sacra | apres lier hell 2 ett: cece ae | Steen | aro ean Rae a ame AMS egos 03 
ANSUST . cia ASE ES ROE ae Ih) Pty || eile) BieRs) |] Zh6o) | Bee || Basaal | ZIP GAS | ee acl) Geral | wo 
Cevlonaa. eee ie: oltil SUL Lo 19 -26 -16 -26 Pall 2a) 100 54 agit 48 
(CLES Cee OSes Sie ene -09 ol oo) 18 sie 219 pal OM man eulty: -49 -61 34 5t3)3) 
AAD ATL estas, Sete eee ech et sk -02 -04 -O1 02 -08 02 5 ley -18 78 -02 -08 -O1 -20 
Dutch East Indies...... ti) sO) alee || aboesy |) Geel boa lesa yolk] GEBBhl| eee Gell]! Oe serl oa 
IWieSstenneASiavns aawens.. x Rh ee ae -O1 x Sts: |More 04 SIVA Secs 07 02 
Indo-China Behe wei Sis es OL -08 -05 02 04 -08 1) .02 05 il -05 alle: -10 -08 
Dp pI CSaece eee. -56 -45 9 atte -68 -65 “30 51 59 5)! -56 41 -49 
INSU ese Hinata cae Ree On # w : w w Z a -06 @ ¢ a @ O01 
Others foe eetyas se ce oe -30 Oo ee Le Oa 246) |) 106 THON eerie Sele sGoalmelGSn mele oon ions 1.54 
EN FRUGSGT. Got ts 2.18] 2.63} 2.31] 1.88] 4.45 | 2.68] 6.69] 6.68 | 10.22/ 10.80| 9.78| 9.74 8.98 
Eeypt and Sudan. ...... 07 -02 14 oay4 | tha gs) SCE) sSxoMS) | AaeTeay I PPA | telers || efatetsh || tects || W/a(L7/ 
Une nsoteSsouLhPAtEiCan. | aleli lie) eleoiielezodn i-s2ie 146 Teil) 146°) <o. 01 1.55 hela 91 1.36 
Other British Africa’.... 5 ts; 14 -09 -06 -09 allt 20 36 -36 -o7 PRA 19 -29 
SReEnCheAtriCa’ cise cc. << x hah Cate oilers ae ee x Site da secs vane -O1 -06 -03 -02 
OMthenstee ees: eter is ccs SA). eels -40 20 74 -64 -14 sll? 20 elie) 47 Ou 24 
COTTE Sey oats Aad ce AE 61 +2 -56 102 -60 -56 -46 -43 -48 -55 OAM lees oie 
INewirZealandiac secs ss + © -26 ok) 1d -08 mallsy SIS -O1 x -O1 -02 -40| 1.29 ey 
(HEE 36 SER ee ee OU: oay! 43 44 -45 41 -45 43 -47 54 -54 -58 -50 
otal ecru ASO0) | 5a52 107-04) 6.041 964162571) 105455 11-94 17. 7Sclaly 14 178 AS. Se 49 


* For sources and footnotes, see Appendix Table VII. 


TABLE X.—ARGENTINE EXporTs OF WHEAT AND FLOUR (AS WHEAT) TO EX-EUROPE BY DESTINATIONS, PRE-WAR AND 
POST-WAR* 


(Million bushels) 


Area Pre-war| Post-war 
1909 1910 1911 1912 1913-14 average) 1021 1922 1923 1924 1925 1926 average 
Nemia ae Goaindl INA CTN spe || Bese || “oes | oaoc Hee ed mrorsc -10 x x x 14 -07 -05 
(Citlie “oa .aes tn ick Se pea AP te Rial, AAP lt Sark A, lb B-Cell Se, x x x x x -07 OL 
ETC OM sae ticle ie eis steers AC Ree restate | Ac ce all nevats alert = cases | Poose AS eases -04 
OTIEILATIICTICO axitheeie eses ss 14.00 | 16.96 | 17.64 | 19.18 | 21.16 | 17.79 || 13.63 | 17.72 | 17.76 | 21.00 | 18.41 | 16.05 | 17.48 
[BIREVARL aioe Hoone eke Re OHS o 13.96 | 16.88 | 17.32 | 18.56 | 20.36 | 17.42 | 138.04 | 16.68 | 16.04 | 19.87 | 17.16 | 15.76 | 16.42 
PAPAS TAY mort eieisicie is eis 22 = 04 -08 Hay -62 -81 SOL “00 case Te 94] 1.08 24 -65 
iDATRID Ko S soled C oe ae Be Saal PM Seacaees hee G Bee le tas ters 42 | 1.07 -09 AME aede 28 
BOULVIAR Poke ocre aeheecristets eles x aa x os x -06 09 slit 09 -06 -05 -08 
INGTTE pj ORIEL MALO ER IE IE ee cease cel Me ker casita ae | Merce UY kclW hen IT ee ope) Ace Mahe 01 
ANAUSGE <A ODCOQOADOIOS Sai 18 oll AVA ooure -07 ae oR 24 28 aia sy SEY 
ISEAWOIE od come oa cao od Gna SOT eae eerrew ss | BOR Ay Muncie Sis.or6 Soba Bone moe snl| Rawece || sane | 
fe eee el | | ee eee (eee ek Noe) 28) 2d BR erp 82h eee 
sPOtal er cterersiseces 14.00 | 17.14 | 17-79 | 19.20 | 21.16 | 17.86 |] 14.05 | 18.03 | 18.00 | 21.28 | 19.06 | 16.44 | 17.81 


* Data for pre-war years from Estadistica Agricola, 1917-18; for post-war years from Annuario del Comercio Exterior. Flour con- 
verted to wheat on the assumption of a 70 per cent extraction. Dots (....) indicate years when no exports were reported to designated 
destinations. Exports of less than 5,000 bushels are indicated by “x.” 


«Reported as to Oriental kingdoms. 
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TABLE XI.—ARGENTINE Exports OF WHEAT TO EX- EUROPE BY DESTINATIONS, PRE-WAR AND POST-WAR * 
(Million bushels) 


a 


Area Pre-wa Post-war 
1909 1910 1911 1912 1913-14 | averag 1921 1922 1923 1924 1925 1926 average 
North and Central America -10 x 14 02 -04 
Cubageecris ts. e ween et eae x roe -02 x 
IMEXIUCOM CR aettraic cores -10 14 sane -04 
SOUDRPAINGT 1 COM errr 8.63 | 11.70 | 12.87 | 18.12 | 15.59 | 12.28 || 11.62 | 14.61 | 15.19 | 15.88 | 14.13 | 12-50 | 13.99 
Brazile alec. neers 8.59) | 111-63) 125.17 | 12-72) | 15.11 | 12-05 1) 111-395} 413-93 | 13°90) || 15-43) | 138258) 12-26 elo s4l 
Paracuavince ieee oe 04 -07 19 -40 .48 24 23 27 BO, -36 -44 24 29) 
[BYey Eh aor SCeORC ECR RE RE A ReCREED SO wea te ion croe bone Mec len Sons aa Hal || Thy -09 LIE Rees 28 
IBOULV IAs ex cesieints Seen eos x x x x x x wee see x x x 
PAS LLMs Re eee ol oeane to oie ts Ail? x 
VAUTICU wrerectepietekerse ote Ste). ales ols 02 -07 ons} 24 .28 {51 By -26 
Union of South Africa... aA ae ak Baot 33} 24 -28 Ba ees PPG, 
EROtallengeeert ols || Tikotey |) Aa YF |) UB IE || ssc) 12.35 | 11.71 | 14.84 | 15.43 | 16.16 | 14.78 | 12.84 | 14.30 


* For sources and footnotes, see Appendix Table X. 


TABLE XIJ.—ARGENTINE ExpoRTS OF FLOUR (AS WHEAT) TO EX-EUROPE BY DESTINATIONS, PRE-WAR AND POST-WAR* 
(Million bushels) 


Area 


North and Central America 
Cuba 


South America 
Brazil 


Ce 


Peru 


Ce 
eee eee ere eee eee eee oe 


@.@pie 8 (6 6 16 6 6.6 6 @ 6.6 #1676 


Ce er 


1909 


1910 


5.26 
5.25 
O01 


-O1 


057 


1911 


Sorel 
5.15 
12 


5-27 


Pre-war 
1912 1913-14 | average, 
GeOGs eo ox valonel 
tse! || GAL) Goal 
22, -30 -14 
X 
6.06 | 5.57| 5.51 


2.34 


1922 1923 | 1924 
x x x 
x x x 
Salli || Webby | Gioll, 
2d |) 20d) | 444 
-30 33 58 
-O1 -O1 x 
-09 -11 09 
- 06° 
3.18 | 2-57 | 5.12 


* For sources and footnotes, see Appendix Table X. 


1925 


4.28 


3-60 


Post-war 
average 


01 
-O1 
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TasLe XIII.—Britisu INpIAN Exports oF WHEAT AND FLour (AS WHEAT) TO EX-EUROPE BY DESTINATIONS, PRE-WAR 
AND POST-WAR* 


(Million bushels) 


Area Pre-war Post-war 
1909-10 | 1910-11 | 1911-12 | 1912-13 | 1913-14 | average|] 1921-22 | 1922-23 | 1923-24) 1924-25) 1925-26] 1926-27| average 
IS LOLMBROR tee sic ors aren a acters acne Deis) Pe noGR abc abaiBY PPAR |p als pe aes 3) akeeih 1) aladteye eas: Set) othe aL aay! 
(Crna his Be OS eee OeeKe 202 53D 42 44 39 38 -50 38 36 satel Gos are 
COLTER gk ge ih oes rie PEROT COO) (DONS (STONE Kesey ei (ole) (SOS) MC (cre) sO¥ele At 
JARO ETT ad ean tak Seeeranin eee Be are Se xe (GOD) Sip x2 Sa Aen sie oe 
WWeESTEI MPA SI Ate emesis coe iste |) abeale [habe Womkoe Weiketeye lh ailepese. |||) alse} tet | Tho || eo alte? 
MUN CESoeen acetal ee cs hl ale 14 20 19 atk 15 nll 14 14 
NP RIGTE Ge) Sea tenes Pate Ree 49 (88) alse Wl als rfe A oles || abePAS) ae) | ale) ol) aa Alor ss) sae ee 
Egypt and Sudan....... -07 ails $28 flO] abs -70 91 62 CfAl M BGe | Ac ne ; 
Union of South Africa... ner ate aoe x x x ae mille -09 36 . 
Other British Africa’.... Belt -30 -46 -40 39 mod 49 -46 -48 -56 
Brench Africa® 2.02... rie e. . Rye as 01 x Aa BOK 
Italian Possessions ..... hee oe Sa ee x x x x OL -02 
Othersaeen paso on. aks Ae Hs .20 27 SoD py, -O1 01 .02 | -.02 
otaleen. sere. DAISY || a) | eee I asRO Nl aie | GRO NE eG | agay | esr || Pach I rele pace, ted 


*Data for pre-war years from Accounts and Papers of the United Kingdom; for post-war years from Annual Statements of the Sea- 
Borne Trade of British India. Data are for April—-March years. Flour converted to wheat on the assumption of a 70 per cent extraction. 
Dots (....) indicate years when no exports were reported to designated destinations. Exports of less than 5,000 bushels are indicated 

3° 


By “*x. 
¢ Estimated. 
>Including Hongkong. 
¢ Net import. 


4 Aden, Arabia, Persia, Turkey, Mesopotamia, Bahrein Islands, Syria, Smyrna, Palestine. 
e Straits Settlements, Federated Malay States. 
t Mauritius, Zanzibar, Pemba, Kenya, Tanganyika, Seychelles. 


9 Somaliland. 


+ Portuguese East Africa, German East Africa, East African Protectorate. 


TaBLE XIV.—Britisu INDIAN Exports oF WHEAT TO EX-EUROPE BY DESTINATIONS, PRE-WAR AND POST-WAR* 
(Million bushels) 


Area Pre-war Post-war 
4909-10 | 1910-11 | 1911-12 | 1912-13 | 1913-14 | average|| 1921-22 | 1922-23 | 1923-24] 1924-25] 1925-26] 1926-27] average 
CLSIGTs Gon be SOS Secret ee mena -30 19 -06 ne 53 26 sel | (Cane ete) oth 
CWO 5554 aoe oamaeroor aoe AE Lee ae are AOD x x x x 
CHIN AGE eae ee Se -03 03 04 04 04 04 02 02 SOR |! sR: 
Western Asia*.........- 30 16 -03 18 -48 23 -28 | (.20)°| (.22)°| «77 
ECS Asa phos gcesetete as lees wae stele : -O1 OL -OL -01 
BUGUCC Wists stele rues inle es sane ee x -O1 -54 11 -06 14 01 -14 SNP | GR 
Egypt and Sudan....... x -O1 54 all -06 14 Bree SOL || Gee 
Union of South Africa... Ape See x x x Be II} -09 -36 
Other British Africa’.... hoe hee 01 01 OZ ule 02 
Italian Possessions ..... x x xe xe 5c -O1 
GYMS IE Be Gina OI ee x x x 
Motalimarres st 200 19 -61 Stays, 59 41 .82 | (.03)°| (.07)°| 3.48 


* For sources and footnotes, see Appendix Table XIII. 


356 


EX-EUROPEAN TRADE IN WHEAT AND FLOUR 


TapLE XV.—Britisu INDIAN Exports OF FLour (AS WHEAT) TO EX-EUROPE BY DESTINATIONS, PRE-WAR AND POST-WAR 
(Million bushels) 


Area Pre-war Post-ws 

4909-10 | 1910-11 | 1911-12 | 1912-13 | 1913-14 | averagel|| 1921-22 | 1922-23 | 1923-24] 1924-25) 1925-26) 1926-27| averag 
INSUGD. Gicebanemepern ene ORES OIG WPT) || ahaPAd) | TNSSH)  |h WhaGeat they |) beess My IPA th bef |) The 78S |! Thatelss 
Gevlon eric crete -32 sake 42 44 39 -38 -50 -38 -36 30 
(Labbe ioe pocuonye Ce cheaaerc (.10)*| (.12)¢| (.14)*] (.12)°] (.18)*| (-13)%) (.08)°1.09)° ees 
AERO she.c25 ouce arene o okoo-os GIO Hie Fee Sie xe (Ue) 2 Stik: vee ae ee 
Weise: AWRY po aacouss .87 94 .98 | 1.10 hos) | lass ploatss tle |) TPKE | Thott 
Otherseew ear eee ee sill cl 14 20 19 oll aL: alli 13 ole 
PANT UG mene re taatehs © 5 sete tars -c 68s 49 62 DOOM lil’: OO bs) I) abealsy alee Be Pe) | Totes | Bes ale! 
Egypt and Sudan....... 07 -16 53 -98 LPs 5 91 -62 POON lod 
Union of South Africa... ae Cae ee eee ae Sete ae New ee A 
Other British Africa’.... ail -30 -46 -40 £39 200 -48 -45 -46 -54 
BrenchyAtrica®...- see a: = x aoe Gee ete -01 x bose nee 
Italian Possessions ..... Ne a Ra oe x x -O1 x 01 -01 
Others ee eee ans ot all -15 .20 opt 58 oe -O1 -O1 02 -02 
NO taleeaasrciorlers Ths) |) Tag 3) RYE || aia Bs WPT) | oath | Woaley |) Page) |) aioe} 

{| 


* For sources and footnotes, see Appendix Table XIII. 
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Special studies (exclusive of review and survey numbers) in Volumes I-IV are listed below with 


prices. 
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VOLUME I 


. Current Sources Concerning Wheat Supplies, Movements, and Prices: A Select List, with Com- 


ments. January 1925. $1.00 


. The Dispensability of a Wheat Surplus in the United States. March 1925. $1.00 


Farm Costs of Wheat Production in the North American Spring-Wheat Belt. May 1925. $1.00 


. European Wheat Production as Affecting Import Requirements. June 1925. $0.50 
. Canada as a Producer and Exporter of Wheat. July 1925. $2.00 
. The Disposition of American Wheat Supplies: A Critical Appraisal of Statistical Procedures. 


August 1925. $1.00 
VOLUME II 


. A National Wheat-Growers’ Co-operative: Its Problems, Opportunities, and Limitations. Janu- 


ary 1926. $1.50 


. Protein Content: A Neglected Factor in Wheat Grades. February 1926. $0.50 
. Price Spreads and Shipment Costs in the Wheat Export Trade of Canada. March 1926. $1.00 
- Wheat Acreage and Production in the United States since 1866: A Revision of Official Esti- 


mates. June 1926. $1.00 


. The Decline in Per Capita Consumption of Flour in the United States. July 1926. $1.00 
. A Selected Bibliography of Publications, 1920-25, Relating to the World Wheat Situation. 


August 1926. $1.00 
VOLUME III 


. American Importation of Canadian Wheat. November 1926. $1.50 
. The MceNary-Haugen Plan as Applied to Wheat: Operating Problems and Economic Conse- 


quences. February 1927. $1.00 


. The McNary-Haugen Plan as Applied to Wheat: Limitations Imposed by the Present Tariff. 


March 1927. $1.00 


. Comparative Levels of Wheat Prices in the United States and Canada. June 1927. $0.50 
. India as a Producer and Exporter of Wheat. July 1927. $2.00 
. Reactions in Exporting and Importing Countries to Changes in Wheat Prices. August 1927. $0.50 


VOLUME IV 


. Statistics of American Wheat Milling and Flour Disposition since 1879. December 1927. $1.00 
. Disposition of American Wheat since 1896. February 1928. $1.00 

. Rye in Its Relations to Wheat. March 1928. $1.50 

. The Objectives of Wheat Breeding. June 1928. $0.50 

. British Parcels Prices: A World Wheat Price Series. July 1928. $1.00 

. Ex-European Trade in Wheat and Flour. August 1928. $1.50 


RECENT CONTRIBUTIONS FROM THE FOOD RESEARCH INSTITUTE 


G 38. 
G 39. 


G 42. 
G. 43. 
G 44. 


ER 21. 
ER 22. 


ER 23. 


ER 24. 


(Reprints available free on request) 


“Forecasting the Price of Wheat,’ Holbrook Working. Journal of Farm Economics, July 1927 

“America’s Agricultural Position and Policy,” J. S. Davis. Harvard Business Review, January 
1928 

“The Future Food Supply of the United States,” A. E. Taylor. Bulletin of the New York Acad- 
emy of Medicine, November 1927 

Review of Business Cycles: The Problem and Its Setting (by Wesley C. Mitchell), Holbrook 
Working. Journal of the American Statistical Association, March 1928 

“Some Observations on Federal Agricultural Statistics,’ J. S. Davis. Journal of the American 
Statistical Association, Supplement, March 1928 


“Starch in Flour,” C. L. Alsberg. Cereal Chemistry, November 1927 

“The Heat Coagulation of Gluten,” C. L. Alsberg and Elizabeth P. Griffing. Cereal Chemistry, 
November 1927 a 

“Studies upon Wheat Grown Under Constant Conditions—I,” H. L. Van de Sande-Bakhuyzen. 
Plant Physiology, January 1928 

“Specific Rotation and Phosphate Content of Cold-Water-Soluble Fractions of Ground Corn 
and Wheat Starches,” John Field, Il. Proceedings of the Society for Experimental Biology 
and Medicine, 1928 
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FOOD RESEARCH INSTITUTE PUBLICATIONS 


WHEAT STUDIES 


Each volume contains a comprehensive review of the world wheat situation during the preceding 
crop year (price, $2.00), three surveys of current developments (price, $1.00 each), and six special 
studies (variously priced, see inside back cover). 


Vol. 
Vol. 


I. December 1924-September 1925. 375 pages, bound in red buckram. Price $10.00 
Il. November 1925-September 1926. 367 pages, bound in red buckram. Price $10.00 


Vol. III. November 1926-September 1927. 467 pages, bound in red buckram. Price $10.00 


Vol. 


IV. November 1927-September 1928. Ten issues. Subscription, including temporary binder, $10 


FATS AND OILS STUDIES 


A new series of research studies in fats and oils of animal and vegetable origin, dealing primarily 
with economic aspects—production, trade, prices, and utilization—but with due reference to techni- 
cal knowledge. 


No. 


No. 


. 1. The Fats and Oils: A General View. By C. L. Alsberg and A. E. Taylor. February 1928. 


103 pp., 8vo. Cloth, $1.50; paper, $1.00 


. Copra and Coconut Oil. By Katharine Snodgrass. April 1928. 135 pp., 8vo. Cloth, $2.00; 


paper, $1.50 


. Inedible Animal Fats. By L. B. Zapoleon. In preparation 


MISCELLANEOUS PUBLICATIONS 


. Stale Bread Loss as a Problem of the Baking Industry. By J. S. Davis and Wilfred Eldred. 


February 1923. 70 pp., 8vo. Paper, $0.50 


. The American Baking Industry, 1849-1923, as Shown in the Census Reports. By Hazel Kyrk 


and J. S. Davis. September 1925. 108 pp., 8vo. Cloth, $1.50; paper, $1.00 


. Combination in the American Bread-Baking Industry, with Some Observations on the Mergers 


of 1924-25. By C. L. Alsberg. January 1926. 148 pp., 8vo. Cloth, $2.00; paper, $1.50 


. Farm Cost Studies in the United States: Their Development, Applications, and Limitations. 


By M. K. Bennett. June 1928. 289 pp., 8vo. Cloth, $3.50 


For subscriptions, completed volumes, and individual publications, address 


FOOD RESEARCH INSTITUTE 


STANFORD UNIVERSITY, CALIFORNIA 


EUROPEAN SALES AGENTS 


GREAT BRITAIN: P. S. KING & SON, LTD., 14, Great Smith Street, Westminster, S.W. 1, London. 
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SURVEY OF THE WHEAT SITUATION 
APRIL TO JULY, 1928 


SHARP advance and still more extensive recession of 
wheat prices, more marked in Chicago than in foreign 
markets, featured the period under review. Poor prospects 
for winter wheat in the Northern Hemisphere, especially the 
United States, were changed into good prospects as the season 
advanced. Spring-wheat crops made consistently good prog- 
ress, especially in Canada. These developments and the 
weight of exceedingly high Canadian visible supplies brought 
wheat prices at the end of July to about the lowest levels 
recorded since the trough of post-war prices in 1923-24. 

All the important wheat producers in the Northern Hem- 
isphere except India now appear to have harvested crops of 
average size or better; and in Canada, the Danube countries, 
and northern Africa the crops are of record size for post-war 
years. Exclusive of Russia, China, and Asia Minor, the North- 
ern Hemisphere crop is apparently over 3,200 million bushels, 
the largest since the war. Exportable surpluses promise to be 
the largest in post-war years even if Argentina and Australia 
should have only average yields. 

The international statistical position is clearly easier 
than in 1927-28, and apparently nearly as easy as in 1923-24. 
Taken at their present face value, the data suggest that a 
world wheat price level the lowest since 1923-24 seems likely 
to prevail in the coming months, even if weather conditions 
should prove somewhat unfavorable for later harvests in 
the Northern Hemisphere and for further development in 
Argentina and Australia. Under these circumstances, inter- 
national trade in 1928-29 ought to be heavy, perhaps of 
record size. 
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September 1928 
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SURVEY OF THE WHEAT SITUATION 
APRIL TO JULY, 1928 


The crop year 1927-28, in most respects 
less eventful than the preceding four years 
in the first two-thirds of its course, closed 
spectacularly. During March and April 
average cash wheat prices advanced in the 
United States from mid-winter levels the 
lowest in the past four years to a peak in 
early May higher than had been recorded 
on a similar date in five years. A steady 
and extensive decline ensued; and by the 
end of July prices in the leading markets 
of the world had reached about the lowest 
levels recorded since the trough of prices 
in the year 1923-24. 

The advance was due 
chiefly to the bad outlook 
for winter wheat in the 
United States, especially 
east of the Mississippi, 
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competition restricted American exports, 
partly because the crop of 1927 may have 
been overestimated, net exports from the 
United States fell below our December 
forecast. Canadian and Argentine net 
exports proved higher; the crops of 
both countries appear to have been under- 
estimated, though other factors contrib- 
uted to the divergence of reported move- 
ments from those anticipated. 

The broad outlines of the international 
statistical position likely to prevail in 
1928-29 are fairly clear, in spite of incom- 
plete knowledge of wheat 
production in the North- 
ern Hemisphere and the 
fact that south of the 
equator the harvests are 
still distant. This hemi- 
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and in several countries GOPTUOUETS Os tn An ey ee 364 sphere, excluding Russia, 
of Europe; it was Wheat Price Movements..... 369 China, and Asia Minor, 
achieved in the face of International Trade ........ 374 now appears likely to 


exceptionally high vis- 
ible supplies in the Unit- 
ed States and Canada. 
The abrupt decline was 
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harvest the largest crop 
of post-war years. The 
exporting countries of 
the Northern Hemi- 


caused in part by a strik- 

ing reversal in the outlook for winter- 
wheat crops, especially in the United States 
but also in Europe; in part by practically 
undisturbed good progress of the Canadian 
spring-wheat crop; and in part to pressure 
of visible supplies turned burdensome as 
the crop outlook improved. These changes 
in prices were more extreme in the United 
States than elsewhere, and greater in Can- 
ada than in the United Kingdom or Argen- 
tina. The crop year closed with wheat 
stocks of record size in Canada despite 
liberal offers and very heavy exportation 
from that country in June and July. 

Total net exports of approximately 821 
million bushels in 1927-28 now appear 
to have fallen slightly below our advance 
estimates, rather because Russia now seems 
to have imported about as much as 
she exported than because the export 
movement was curtailed by unforeseen 
developments. Principally because the bad 
crop outlook followed by keen Canadian 
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sphere, India and Russia 
excepted, almost certainly have larger 
crops this year than last; European import- 
ing countries have crops of wheat little if 
any smaller, though the rye crop is short. 
With India a net importer in 1928-29, 
both European and ex-European import- 
ing countries may be expected to “require” 
more wheat than in 1927-28. But export- 
able surpluses seem clearly to be larger 
by comparison with those of 1927-28 than 
are the “necessary” requirements of im- 
porting countries. On the assumption that 
the Southern Hemisphere crops will prove 
at least of average size, we anticipate a 
distinctly easy international statistical po- 
sition in 1928-29—if the Argentine and 
Australian crops prove distinctly good, per- 
haps almost as easy a position as prevailed 
in 1923-24. Hence the reasonable prospect 
is for a year characterized by a correspond- 
ing level of wheat prices, relatively small 
fluctuations, and a very heavy, perhaps a 
record, volume of international trade. 
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THE WHEAT SITUATION, APRIL TO JULY, 1928 


I. NEW CROP DEVELOPMENTS 


The notable reversal in the wheat-crop 
outlook was the outstanding feature of the 
four months under review. Last April 
winter-wheat crops were commonly ex- 
pected to be poor, or at least below average, 
in the United States, western Europe, and 
in Russia as well. With spring-wheat seed- 
ing scarcely begun, there was no basis for 
expecting the spring-wheat crops to be 
above average. Expectations of a short 
world crop sent prices up. Early in May, 
however, conditions began to change, and 
as the weeks passed the crop prospects ap- 
peared better and better. In most coun- 
tries, from May through August, the weather 
proved distinctly favorable for growing 
and harvesting. Winter wheat recovered 
remarkably, especially in the United States; 
and spring wheat came forward, especi- 
ally in Canada, under consistently favor- 
able weather conditions. By mid-August 
almost all of the winter-wheat crops of the 
Northern Hemisphere outside of Russia no 
longer appeared poor but of average size 
or better, and the spring-wheat crop prom- 
ised to be distinctly large. Moreover, ac- 
cumulating evidence from Argentina and 
Australia indicated large acreages sown 
under favorable conditions, and unusually 
satisfactory growing conditions, thus pre- 
saging good outturns in the Southern 
Hemisphere. The changes in crop pros- 
pects exerted a prompt and profound influ- 
ence on prices and trade. 


INDIA AND NORTHERN AFRICA 


India’s crop alone now appears materi- 
ally below earlier expectations. The acre- 
age sown was increased; the winter was 
fairly favorable; and average conditions or 
better prevailed as late as March. The 
April official forecast pointed to an average 
crop of 331 million bushels. In its later 
stages, however, the crop suffered from 
rust damage and unfavorable harvesting 
weather, and the final estimate is only 
290 million. This is a small crop for India— 
apparently the smallest since 1921, and less 
than India usually consumes. Since it 
follows three years of moderate crops, 
India seems likely to export little wheat in 


1928-29 and to import substantial quanti- 
ties from Australia in the winter months. 

In the French dependencies of northern 
Africa, an increase in the acreage sown and 
exceptionally heavy winter rains appar- 
ently resulted in a bumper crop. Although 
no official estimate for Morocco has yet 
appeared, the combined crop of Morocco, 
Algeria, and Tunis seems to be about 75 
million bushels, the largest in post-war 
years, and some 14 million larger than the 
crop of 1927. Production of bread wheat 
as contrasted with durum is said to be 
increasing in this region, and the present 
crop is thought to contain more soft wheat 
than ever before. France will presumably 
obtain larger duty-free imports than usual 
from this source. The Egyptian crop is 
unofficially reported to fall below last 
year’s exceptionally large outturn, but is 
apparently of average size. 


Tue UNITED STATES 


The winter-wheat crop of the United 
States, as a result of extraordinarily favor- 
able weather during the later part of the 
growing season, turned out much larger 
than seemed probable in April and early 
May. The area sown, tentatively estimated 
in December 1927 as 47.9 million acres, was 
one of the three largest in history. The 
winter, however, was unfavorable; and of- 
ficial figures as of May 1 showed abandon- 
ment of 25.1 per cent, the highest figure 
except that of 1917 since estimates of aban- 
donment were instituted in 1900. Private 
estimators had anticipated some such fig- 
ure a month earlier. The soft red winter- 
wheat areas suffered the heaviest winter- 
killing. In Ohio, Indiana, Illinois, and Ken- 
tucky the abandonment ranged between 65 
and 67 per cent, by far the highest ever 
recorded in these states and indeed close 
to the highest ever recorded in any state. 
This reduction brought the acreage remain- 
ing for harvest to a relatively low figure, 


*Higher abandonment in individual states since 
1901 has been reported only in Montana, New Mexico, 
Washington, and Oregon in 1925, when the figures 
ranged from 70 to 72 per cent. 


NEW CROP DEVELOPMENTS 


35.9 million acres,' the smallest in post-war 
years except 1924 and 1925, when the areas 
sown were only 38.9 and 39.8 million acres, 
respectively. 

Condition as of April 1, officially placed 
at 68.8 per cent, was the lowest since 1879, 
except for 1917 and 1925. The trade re- 
garded the official report issued on April 12 
as distinctly bullish. The month of April 
brought no general improvement in pros- 
pects, but rather the reverse. The Pacific 
northwest enjoyed favorable weather, but 
elsewhere there was deterioration. In most 
regions cold weather retarded growth, and 
drought caused complaints in Nebraska 
and Oklahoma especially.’ 

After April, however, the progress was 
generally satisfactory. Warm weather pre- 
vailed during May; there were generous 
rains in the dry areas of the hard winter- 
wheat belt; and crops showed good prog- 
ress everywhere except in the Pacific 
northwest, which suffered from heat and 
drought. June weather also was favorable 
on the whole, though rains were rather 
heavy and frequent for harvesting opera- 
tions during the latter half of the month, 
and drought continued in the Pacific region. 
July brought no reversals aside from some 
heavy rains. There was little damage from 
disease or pests, and weather conditions 
apparently favored the filling of heads to 


+As of July 1, however, the area remaining for 
harvest was officially given as 36.1 million acres. 

2The official estimate of condition as of May 1 
showed a higher figure than that of April 1, but May 
condition figures apply to areas remaining for harvest, 
while April condition figures apply to areas sown. 
Hence the higher May figure (73.8 per cent as com- 
pared with the April figure of 68.8 per cent) cannot 
be regarded as indicating improvement in the crop 
during April. The official production forecast, not the 
condition figure, was regarded as bearish by the trade. 

>See Appendix Table II. 

*Private estimates of United States winter-wheat 
production, in million bushels as of about the first 
of the month indicated, were as follows: 


Estimator Apr. 1 Mayl |June 1| July 1)Aug.1 
[ate ean cio a-cakO TOMO 556 487 507 509 540 
(Ores aeh golly ose, vacuadene. © GDC NOO 529 485 505 516 561 
DI OMO VAT oe orecereecererstera tase hipves.e 540 460 510 525 565 
AMINE Vo ras tte laliever el stelionelciie) etoveral sie 543 466 512 522 552 
SELO Wap mora totouevorsne: sie otaret oe aus, eee lal 510 455 531 528 595 
AWEUA MS Omiilonekarstetseaicte oy aisielsz 536 471 513 520 563 


5In the report issued on May 9, the production 
forecast was erroneously given as 479 million bushels. 
This was corrected on May 11, and the insignificant 
addition of 7.4 million bushels was said to have con- 
tributed to a sharp break in Chicago futures. 
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an exceptional degree. The harvest was be- 
gun and completed at about the usual 
dates, despite the late spring. Receipts at 
United States primary markets attained 
large volume in the third week of July, a 
little earlier than in 1923—25, a little later 
than in 1926, and at about the same time 
asian 19272 

The foregoing summary of weather con- 
ditions inadequately portrays the remark- 
able reversal of winter-wheat crop pros- 
pects in the course of April-August. At the 
beginning of April, observers anticipated 
(tentatively in view of the early date) a 
crop only a little below average. No offi- 
cial estimate was made, but unofficial fore- 
casts of production ranged from 510 to 556 
million bushels,* and averaged 536 million. 
That the figures were put as high as this 
was due not to even moderately favorable 
reports of condition, but to the large acre- 
age sown and doubts respecting the extent 
of abandonment. Developments in April 
led to sharp reductions in expectations. 

Unofficial forecasts appearing around 
May 1 ranged from 455 to 487 million 
bushels, and averaged 471 million. This 
was 65 million below the April 1 average, 
but since many traders had anticipated still 
greater reductions these forecasts were 
commonly construed as bearish. The offi- 
cial forecast, appearing May 9 and cor- 
rected upward on May 11, was 486 million 
bushels.® Since it reflected still less deterio- 
ration than traders were counting upon, it 
too was given a bearish interpretation. 

In short, late in April, before weather 
conditions had changed for the better, the 
trade in general anticipated a smaller 
winter-wheat crop than the expert fore- 
casters predicted as of May 1. The favor- 
able weather of May—July led to successive 
increases in both official and private esti- 
mates, as shown by Table 1 (p. 360). 

The official estimate as of July 1, show- 
ing an increase of 32 million bushels over 
the June 1 estimate while private estimates 
had shown an average increase of only 7 
million bushels, took traders by surprise. 
Private estimates as of August 1 averaged 
92 million bushels above those of May 1; 
the official estimate as of August 1 was 93 
million bushels above the May forecast, 
reflecting a change in prospects quite as 
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striking as that shown by private estimates. 
No such pronounced reversal in prospects 
occurred in any other year of the period 
1922-28, as the table shows. Even in 1926, 
a year when May-July weather conditions 
altered the expectation from an average 
crop in May to a bumper crop in August, 
the increase in both private and official 


TABLE 1.—CoursE OF OFFICIAL FORECASTS OF 
UNITED STATES WINTER-WHEAT PRODUCTION, 


May—Aveust, 1922-28, anp oF UNOFFICIAL 
FoRECASTS FOR 1926—28* 

Year Forecast May June July August hanes 
1922 Orica 585 607 569 542 —43 
1928... | Official 578 581 586 568 All) 
1924...] Official 503 509 543 589 +36 
1925...]| Official 445 407 404 416 Py 
1926... | Official 549 543 568 626 said 

Private | 552° 566% 562° 618° +66 
192 /eert| Otncilal 594 5387 579 553 —41 
Private | 597* 560* DOU" bol? |) —46 
1928... | Official 486 512 544 579 +93 
Private 471” DIS? 520? 563? +92 


* Official data from Crops and Markets and press re- 
leases; unofficial data compiled from Daily Market Record. 
Unofficial estimates appear about the first of the month, 
official estimates about the tenth. 

“ Averages of estimates by Messrs. 
Murray, and Snow. 

> Averages of estimates by Messrs. 
Donovan, Murray, and Snow. 


Bryant, Cromwell, 


Bryant, Cromwell, 


estimates was smaller. Comparable oc- 
currences, in both instances involving de- 
terioration rather than improvement, are 
to be found only in 1919 and 1921.1. The 
gradual addition of over 90 million bush- 
els—nearly 19 per cent, using official fig- 
ures—to the prospective winter-wheat crop 
was a bearish factor of much influence 
both here and abroad. 


*In 1919 the May forecast was 185 million bushels 
above the August estimate; and in 1921 the May fore- 
cast was 85 million above the August estimate. Sub- 
sequently, however, both of these August estimates 
were revised upward so substantially that they fell 
below the May forecasts by only 140 and 29 million 
bushels, respectively. 

? Official and private forecasts were as follows, in 
million bushels: 


Estimator June 1 July 1 August 1 

BY V anita steaecahviiacci aie oman 248 | 240 272 
CTLOMUW CLL ress janine eave 245 254 282 
DON OVAIN Barina ee hess ats we, viele tleta 255 250 290 
MirTa vanes ccna ie eines 264 245 301 
SI GW: esse setasncveusy sts ieS, cusitenbieve se 260 250 302 

AV OT AS OT Uracrtdies crv dr oirisieres ¢ 254 248 290 
Oficial er asacisouke ascites. Rte | 256 313 
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Prospects for the American spring-wheat 
crop also improved during the period, es- 
pecially after July 1. Cold weather in April 
was not favorable for seeding and germina- 
tion. But May weather was satisfactory ex- 
cept for drought in an area centering in 
northeastern South Dakota. Private fore- 
casts as of June 1 averaged 254 million 
bushels, a crop of fair size but much below 
the 319 million bushel crop of 1927. 

During early June there was deteriora- 
tion from drought, especially in South Da- 
kota, but beneficial rains came in the latter 
part of the month, except in the Pacific 
northwest. Private estimates as of July 1 
mostly pointed to a slight reduction, and 
averaged 248 million bushels. The first of- 
ficial estimate was 256 million. Weather in 
July and August appears to have been 
exceptionally favorable for filling heads. 
There was ample rainfall everywhere, 
though the Pacific northwest benefited 
least. Private estimates as of August 1 av- 
eraged 42 million above the July 1 average. 
The official forecast, 313 million bushels, 
was 23 million above the average of the 
unofficial forecasts, and more than con- 
firmed a substantial improvement in the 
outlook during July.’ 

Crop estimates now standing are of 
course subject to further revision, especi- 
ally with regard to spring wheat, and 
definitive comparisons cannot yet be made. 
According to the latest official estimates, 
however, the winter-wheat crop of 1928 
does not rank with the small crops of 1925 
and 1917, as seemed probable in early May, 
but is well above average in size. At 579 
million bushels, it is distinctly smaller than 
the fine crop of 1926, but larger than that 
of 1927. The average yield per acre indi- 
cated, 16.0 bushels, is rather high, though 
not an extraordinary figure. The spring- 
wheat crop appears to be one of the five 
largest crops since 1910, and about as large 
as the excellent crop of last year. The area 
sown, reported as over 21.6 million acres, 
is larger than any harvested area since 1910 
except those of 1918 and 1919, and nearly 
a million acres larger than the acreage of 
1927. The area sown to durum wheat, re- 
ported as 6.1 million acres, appears to be 
the largest in history. 
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The total United States crop, according 
to the official August estimate, reaches 891 
million bushels. It is clearly one of the 
largest crops in history, being distinctly ex- 
ceeded by only those of 1915, 1918, and 
1919. It equals the excellent crop of 1914, 
and exceeds the crop of 1927 by 19 million 
bushels. Four months ago many, probably 
most, observers anticipated a_ distinctly 
small outturn, perhaps not much more than 
700 million bushels. The difficulty of pre- 
dicting final outturns from spring condi- 
tion and acreage estimates has rarely been 
illustrated more forcibly. 

The distribution of the United States 
wheat crop between the various classes is 
distinctly peculiar. The outturn of soft red 
winter wheat is far below the average of 
the past five years, much smaller even than 
the distinctly short crops of 1927 and 1925. 
Production was relatively most curtailed in 
Ohio, Indiana, and Illinois. The hard red 
winter-wheat crop, on the other hand, is 
distinctly large. Kansas, Nebraska, and 
Oklahoma have crops of exceptional size, 
and that of Kansas now appears the largest 
in history. The Pacific white wheat crop is 
apparently not so large as that of 1927, but 
is still well above average. The same is 
true of hard red spring. The durum crop 
appears to be the largest since 1922. Hence 
there is an abundance of all types of wheat 
except soft red winter, and of this the 
shortage is more pronounced than in any 
other post-war year. 

As to quality, it is too early to say much 
with certainty. Rain at harvest appears to 
have resulted in large quantities of hard 
red winter wheat of rather low weight 
per measured bushel; and protein content 
seems to be low. Early marketings of 
spring wheat have been favorably com- 
mented upon. It now seems improbable 
that the high premiums for protein content 
on hard red spring wheat prevailing in 
1927-28 will be maintained in 1928-29, 
though the reverse may be true of hard 
winter, which now carries substantial 
premiums. 


CANADA 


Canadian crop developments, unlike the 
American, did not represent a progression 
from poor prospects to excellent, but rather 
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an unusual maintenance of excellent pros- 
pects which was practically undisturbed at 
least to the date of writing (August 25). 
Spring-wheat sowing did not begin early. 
According to official data, only 10 per cent 
of intended sowing had been accomplished 
by April 30. This was the lowest figure in 
fourteen years except that of 1927, though 
only a little lower than those for 1917, 1920, 
1923, and 1924. But progress was appar- 
ently very rapid in early May; and the 
Manitoba Free Press, usually a reliable 
authority, stated on May 19 that the largest 
area since 1921 had been seeded by May 10 
in the Prairie Provinces, while 90 per cent 
of the sowing had been accomplished by 
May 18. The seedbed was described as one 
of the best in fourteen years, and the per- 
centages of summer fallow and new break- 
ing were said to be exceptionally high. 

The crop was favored by opportune rains 
in early June, just at the time when mois- 
ture was most desired. Ample moisture be- 
came available throughout June and early 
July. Warm dry weather prevailed when 
it was desired in late July and early August. 
There were no serious complaints of rust, 
frost, or insect damage throughout the 
growing season, though hail caused some 
damage in restricted areas. The progress 
of the crop differed sharply from last year, 
when seeding was late and frost and rust 
damage threatened almost continuously in 
July and August to reduce the outturn, 
which nevertheless proved exceptionally 
large. Last year during May—August a large 
crop seemed possible only if weather con- 
ditions proved exceptionally favorable; this 
year a large crop has seemed increasingly 
probable unless weather conditions turned 
exceptionally unfavorable. 

Opinions differ with respect to acreage. 
All observers agree that the acreage sown 
to spring wheat in the three Prairie Prov- 
inces exceeds that harvested in 1927; but 
there is a considerable range of opinion re- 
specting the extent of the increase. Unof- 
ficial estimates published after June 1 
ranged from 21,700,000 acres (Bryant) to 
23,666,000 (Cromwell). The first official 
preliminary estimate, issued July 10, was 
22,440,000 acres. The second official esti- 
mate, issued August 11, was 23,099,000 
acres, still somewhat below the highest 
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unofficial figures.1 For all Canada, winter 
and spring wheat, later official figures sug- 
gest an area of about 24.1 million acres, 
the largest in history. 

Unofficial forecasts of the spring-wheat 
crop of the Prairie Provinces, by leading 
American estimators, were as follows, in 
million bushels: 


Estimator June 1 July 1 |August1 
Bryatiteee achestcssnaeisiencers tas 399 404 412 
Cromwell ee eee 389 427 479 
MUS TOE eon. So aah ne 405 456 513 


The later figures illustrate the prevailing 
wide differences of opinion respecting the 
probable outturn; but they are in harmony 
in suggesting a distinctly large crop and in 
showing increases from month to month. 
Contrary to the usual practice, no official 
forecast of production was issued in July 
or August, and an official view of the out- 
turn will presumably be delayed until mid- 
September. Interpretations of the condition 
figure for July 31 (107 per cent of the 
10-year average yield per acre of spring 
wheat) differ considerably, and need not 
be attempted here. 

The total Canadian crop may conceivably 
range anywhere from 450 to over 600 mil- 
lion bushels. In view of the good progress 
of the crop in early August (despite light 
frosts on several days between the 14th and 
25th), a crop of less than 500 million bush- 
els seems improbable, and a crop of 600 
million is a possibility. Rust damage ap- 
pears to have been negligible. Frost can 
still cut down yields, but not greatly be- 
cause the crop is too far advanced, and the 
damage would affect quality more than 
quantity. Harvest rains, such as occurred 
in the past two seasons, would lower quality 
and might somewhat reduce merchan- 
dizable volume. On the whole a record 
Canadian crop seems to be expected at the 
date of writing (August 25); and average 
quality—better than in 1926 or 1927—must 
be anticipated if later weather conditions 
do not prove extremely unfavorable, as 
they seem to have been in the two preced- 


*This estimate apparently applies to all wheat in 
the Prairie Provinces, not to spring wheat alone. The 
area there sown to fall wheat, however, is small. 
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ing years. So far as the world market is 
concerned, the crop developments in Can- 
ada have been even more weighty than 
those in the United States. 


Europe, ExcLupING RUSSIA 


As in the United States, though to a much 
less marked degree, unfavorable spring 
prospects for European winter-wheat crops 
turned into favorable prospects in most 
countries as the growing season advanced. 
An unfavorable winter led to considerable 
winterkilling, especially in Poland and 
France but in other countries of central 
and eastern Europe as well. April weather 
was variable, but mostly cold. By the be- 
ginning of May winter-wheat crops were 
backward and rather poorer than usual. 
In May also cool weather with night frosts 
prevailed in many countries, and crop con- 
ditions seem not to have improved greatly 
except in Italy and the Danube countries. 
Three weeks of warmth at the end of May 
and early June greatly improved prospects 
in France, Germany, and England. The 
last two weeks in June were rather too cold 
and rainy in western Europe, but favorable 
elsewhere. July weather in general, how- 
ever, appears to have been exceptionally 
suitable for the ripening and harvesting of 
wheat, thus largely compensating for the 
retarded development of April-May. 

So far as can be judged from unofficial 
advices and published official reports, 
southeastern European countries are al- 
most assured of wheat crops of exceptional 
size and quality. The Italian crop, esti- 
mated at 235 million bushels in July, ap- 
pears to be the second largest in history, 
nearly 40 million above the crop of 1927. 
On the basis of present indications, the 
Hungarian, Bulgarian, and Roumanian 
crops of 89.5 million, 51.1 million, and 
113.9 million bushels, respectively, are of 
record size. The Jugo-Slavian crop, offi- 
cially estimated as 105.4 million bushels, is 
similarly large. The Greek crop of 16.5 mil- 
lion is by far the largest of post-war years. 
These countries enjoyed more favorable 
spring weather than more westerly and 
northerly countries, and for the most part 
harvested under ideal conditions. The 
combined crop of Italy, Hungary, Jugo- 
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Slavia, Roumania, Bulgaria, and Greece, 
about 612 million bushels, now appears to 
be the largest of post-war years. It exceeds 
the crop of 1927 by about 125 million bush- 
els, and the best previous post-war crop, 
that of 1925, by about 63 million. In all 
of these countries quality is reported to 
be distinctly good. 

The situation is less clear in western and 
northern Europe, since harvesting has not 
progressed so far and official estimates for 
many countries have not been issued. The 
important wheat-producing countries of 
this region are Spain, France, Germany, 
Great Britain, Czecho-Slovakia, and Po- 
land. Official preliminary estimates of pro- 
duction are available only for Spain, where 
the crop of 141 million bushels is slightly 
below last year’s average crop. Observers 
agree fairly well in anticipating for France 
a crop of about 240-260 million bushels— 
somewhat below average in quantity, but 
fair in quality, especially in comparison 
with the crops of 1925 and 1927. On ac- 
count of a reduced acreage and many fields 
with thin stands, the British crop is ex- 
pected to fall below last year’s and below 
average. In Germany an outturn equal to 
the large crop of 1927 is not anticipated, 
though the crop is commonly expected to 
exceed the 5-year average of 106 million 
bushels. In Poland, where winterkilling re- 
duced the acreage by over 9 per cent (ac- 
cording to official data), the crop is ex- 
pected to prove rather small. In Czecho- 
Slovakia prospects are apparently better, 
though most of the acreage is spring-sown 
wheat which is more susceptible to reverses 
than is winter-sown. Among the smaller 
producers, official estimates point to the 
smallest crop of post-war years in Portugal, 
only 6.6 million bushels, and to a good crop 
of 6 million in Holland. A large crop is 
anticipated in Austria. 

Comparisons of European wheat produc- 
tion in 1928 with that of 1927 remain un- 
certain at least for the northwestern coun- 
tries. But April-July crop developments, 
particularly those of June and July, seem 
clearly to have resulted in larger crops in 
southern and southeastern Europe than 
were anticipated in the spring; and they 
appear to have improved the situation 
elsewhere practically without exception. 
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Northern and western Europe perhaps has 
a smaller crop than that of 1927, though 
still of average size. The first half of Au- 
gust was mostly favorable for harvest- 
ing, and improved the outlook further. It 
seems reasonable to suppose that a consid- 
erable proportion of the crop of western 
Europe has been gathered under much 
more favorable circumstances than pre- 
vailed last year, and hence that, even in the 
event of a rainy September, there will be a 
larger proportion of good milling wheat. 


RUSSIA 


Crop developments in Russia cannot be 
described with any precision. Official 
statements, almost without exception, have 
tended toward optimism; unofficial com- 
ments of uncertain origin have tended to- 
ward pessimism. It is only natural that 
crop prospects over so large a territory 
should be difficult to summarize with pre- 
cision, and that misinterpretation of either 
official statements or private messages 
should commonly occur. 

According to official statements, the area 
sown to winter wheat was 27,794,000 acres, 
some 737,000 more than in the preceding 
year. Winterkilling was said to have been 
exceptionally heavy; the extent has not 
been specified, but may have reached 4 mil- 
lion acres.! Whether or not the sowings of 
spring wheat made up for this deficiency is 
not yet a matter of record, but in June it 
was stated that sowings of bread grains 
were smaller than in 1927. April was char- 
acterized as a cold month in which growth 
was retarded. Early in June, however, the 
condition of winter wheat was described as 
favorable, and that of spring wheat as 15 
per cent above average. Early in July, June 
was described as a month of good progress, 
and prospects were said to indicate a larger 
harvest than that of 1927. Later in July 
winter-wheat condition as of July 1 in all 
Russia was placed at 96 per cent (100 per 
cent equals an average yield), spring-wheat 


1In July it was stated that 13 million acres of all 
fall-sown grain had been winterkilled; some 29 per 
cent of the total sown was sown to wheat; and if 
wheat and other grains suffered in the same propor- 
tion the area of wheat winterkilled would be 3.77 
million acres. 
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condition at 143 per cent. Still later it was 
stated that wheat production in European 
Russia would reach 648 million bushels as 
compared with 584 million in 1927. The 
London Grain, Seed and Oil Reporter of 
July 27 characterized a higher outturn this 
year than last as “most unlikely,” because 
“preparations are in hand for supplying 
the peasants with seed for sowing in the 
coming Autumn,” and spoke of the official 
estimates as “questionable.” 

From such information as can be gath- 
ered from diverse sources, it seems prob- 
able that the Russian crop may prove fairly 
small in the heavy surplus-producing re- 
gions of the Ukraine and North Caucasia, 
but that farther north and east the crop 
may be of exceptional size. Apparently it 
is the winter-wheat crop, largely concen- 
trated in the southern areas, which shows 
least promise. No convincing reason ap- 
pears for questioning the official view that 
the total wheat crop may exceed last year’s. 
The official plan to supply peasants with 
seed appears to apply to winter wheat, not 
spring, and it may apply to particular 
areas; and Russian purchasing of wheat in 
July may have been caused by other fac- 
tors than an outlook for a deficient wheat 
harvest. Among these, the difficulties in 
collecting grain in the south for transporta- 
tion to urban centers in the north have re- 
ceived mention, and also the possibility 
that wheat was imported at low prices 
in order that more higher-priced Russian 


II. VISIBLE SUPPLIES AND 


Throughout the latter half of the crop 
year 1927-28, commercial visible supplies 
in the Northern Hemisphere have run ex- 
traordinarily high. In the face of these 
large and readily available stocks of wheat, 
European importers were obviously in a 
position more comfortable than usual. The 
existence of such visible supplies appar- 
ently served to restrain the upward move- 
ment of wheat prices in March-April, when 
crop prospects seemed increasingly unfa- 
vorable; but it seems to have been more 
influential in Liverpool than in Winnipeg, 
and in Winnipeg than in Chicago. It 
tended to accentuate the decline of May- 
August, and to do so in all markets. 
Practically without exception traders at- 
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wheat might be exported later. The official 
forecast may prove correct, and is not in 
itself unbelievable; but the Russian crop is 
not yet harvested. Meanwhile it is well to 
take with reserve the view expressed in 
some quarters that Russia must import 
heavily in 1928-29 or in any event will 
have no surplus for export. 


THE SOUTHERN HEMISPHERE 


Last year, during April—July, drought in 
Australia and Argentina was a bullish fac- 
tor on world markets, though not one of 
great effectiveness. This year Southern 
Hemisphere prospects have tended to exert 
a bearish influence, though again not of 
great significance. Both Australia and Ar- 
gentina received liberal rains during the 
period of sowing and germination. Most re- 
ports indicate considerable increases in 
acreage in both countries. The official Ar- 
gentine estimate of acreage sown, issued 
August 17, showed an area in 1928 of 20.25 
million acres in comparison with 19.7 mil- 
lion sown last year. Conditions for growth 
have thus far been favorable, in both coun- 
tries. Accordingly the developments well 
into August have consistently pointed to 
the possibility that large crops in the ex- 
porting countries of the Southern Hemi- 
sphere will be added to the large crops in 
North America, northern Africa, and the 
Danube countries; but this prospect may be 
altered at any time. 


OUTWARD CARRYOVERS 


tributed the upward course of prices in 
March-April to the changing outlook for 
new crops; but much weight was given to 
visible supplies as a cause of decline in 
May-July. “It is a little difficult to tell,” 
says the London Grain, Seed and Oil Re- 
porter of July 27, “whether the pressure to 
sell old crop Manitoba or the good pros- 
pects of the new crop has been the more 
depressing factor on the wheat markets, 
but both have had influence, though the 
over-burdening weight of the old crop and 
the necessity to clear some of the excessive 
visible supply before the new crop begins 
to move has probably been accountable for 
most of the fall in values.” 

At the close of the crop year, carryovers 


VISIBLE SUPPLIES AND OUTWARD CARRYOVERS 


of old-crop wheat appear to have been ex- 
ceptionally large in Canada, about average 
in the United States and Argentina, some- 
what low in Australia and western Europe, 
and distinctly low in eastern Europe. Stocks 
in the principal exporting countries and 
afloat were higher, in the main, than in 
1927, while stocks in the principal import- 
ing countries were lower. 


VISIBLE SUPPLIES 


Data bearing chiefly on Northern Hemi- 
sphere visibles are summarized in Chart 1. 
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United Kingdom ports, and afloat for 
Europe reached 330 million bushels, over 
50 million higher than the previous peak 
of 275 million occurring in March 1924. 
The high figures of 1927-28 were due prin- 
cipally to the large size, late harvest, and 
rapid marketing of the Canadian crop, 
influences not counteracted by an export 
movement proportionately rapid. 

The same factors that were operative in 
December—March kept United States visi- 
bles during April-June at the highest level 
for these months of any year since 1919.1 
The unusually large spring-wheat crop of 


7 a S 
—_— 4 y 4 ’ ’ 2 
CHART 1.—VISIBLE WHEAT SUPPLIES IN THE UNITED STATES, CANADA, AND UNITED KINGDOM PorTS AND 
AFLOAT TO EUROPE, WEEKLY FROM AuGuSsT 1924* 
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*Data from Grain World, Northwestern Miller, and Canadian Grain Statistics. 


From late November onward these supplies 
have run higher than in any other post-war 
year, even 1923-24. In mid-February com- 
bined visibles in the United States, Canada, 


1927 made for very high visibles, for spring 
wheat tends to bulk larger in the visible 


tSee WHEAT Srupies, May 1928, IV, 248. 
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supply than winter wheat.t Exportation 
of wheat was unusually small, especially 
from ports east of the Rocky Mountains, 
the region to which the data on visible 
supplies apply. The high prices of April 
and May brought heavier farm marketing 
and larger receipts at primary markets 
than occurred during the corresponding 
period of any of the preceding four years.’ 
The low point always reached before re- 
ceipts of new-crop wheat become large 
came a little later this year, despite in- 
creased use of the combine, than in 1927 
or 1926, but not so late as in 1925 and 1924. 
The increase during July was the largest 
of any July since the war except 1926. 
Canadian visible supplies remained ex- 
traordinarily high throughout all of the 
last third of the year. The movement of 
wheat to export was heavy,’ but not heavy 
enough to preclude a large and presumably 
burdensome carryover at the end of July. 
Visibles were reduced sharply in late April 
and early May, partly on account of the 
opening of lake navigation, as usual, but 
partly also as a result of exceptionally 
small receipts at Fort William and Port 
Arthur.’ During late May Canadian vis- 
ible supples did not decline so rapidly as 
usual, since receipts were exceptionally 
large and the export movement was small. 
In July, however, large exports reduced 
the visible rapidly. Nevertheless, at the 
end of July the Canadian visible of 70 mil- 
lion bushels was still extraordinarily high 
by comparison with earlier years. The 


*Heavy accumulations of spring wheat at Duluth 
and Minneapolis account for the high total visible 
this year. The following figures in thousand bushels 
(Chicago Board of Trade data) for June 30 of the past 
six years are pertinent: 


Duluth Total 
Year and United 
Minneapolis| States 


Duluth Total 
Year and United 


Minneapolis, States 


OZR atacs orteie/s 16,567 26,313 11926 ........ 4,511 12,325 
LAN siete alesis 10,456 34,590 1927 ........ 8,316 22,107 
EOAD eae tetee 12,818 29,146 |1928 ........ 23,116 38,922 


*See Appendix Table III; cf. WHear Sruptes, Sep- 
tember 1925, I, 358. 

* See below, p. 376. 

*See Appendix Table III; cf. Wuear Srupies, Sep- 
tember 1925, I, 358. 

*See Appendix Table VII. The Argentine figures, 
however, are by no means an index of the supplies 
available for export in that country. 
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reduction from April 1 to August 1, some 
77 million bushels, was distinctly large, 
being exceeded only by the reduction of 
92 million bushels in 1924; but it was not 
so large as the record of past years seemed 
to suggest four months ago. At that time 
a larger Canadian export movement and 
a smaller outward carryover than reported 
figures show seemed probable; but until 
July importers apparently chose and were 
able to draw more heavily upon Argentina 
and Australia than seemed possible in the 
light of crop estimates and the mid-winter 
exports of those countries. The Canadian 
Pool appears not to have pressed its offers 
very freely in April and May, when prices 
were high and the outlook for new crops 
was mostly unfavorable, and hence an op- 
portunity to cut down the huge visible was 
lost. Subsequently, however, offers appear 
to have been pressed, and exports in June 
were large and in July were of record size 
for the month. 

Supplies afloat for Europe and in ports 
of the United Kingdom ran lower during 
April-June this year than last, as would 
be expected on account of the smaller ship- 
ments of March—May. In July, however, 
with shipments running higher than in 
1927, these visibles were at an exceptionally 
high level for this time of year. 

The effect of large visible supplies in the 
several positions was to maintain the total 
at record figures. Total visibles had been 
almost the largest of post-war years for 
the period April-July in 1927, only a 
little smaller than in 1924. This year, 
however, April-July visibles ranged ap- 
proximately 50-60 million bushels higher 
than last, and during July averaged fully 
16 per cent higher. These figures take no 
account of visible supplies in the Southern 
Hemisphere. A somewhat different com- 
pilation showing visibles in Argentina and 
Australia® gives the world total on August 
1 as 227.5 million bushels. This figure was 
46.5 million higher than that of 1927, and 
indeed the highest of post-war years by 
35.3 million. But Argentine and Australian 
visibles, 5.9 and 9.5 million bushels, respec- 
tively, were not so high as last year’s; and 
the ease of the international statistical 
position is slightly exaggerated by refer- 
ence only to commercial stocks of the 
Northern Hemisphere. 


VISIBLE SUPPLIES AND 


Unitep States Srocxs, JuNE 30, 1928 


A partial statement of the United States 
carryover at the end of the crop year is 
given in Chart 2, which shows the Depart- 
ment of Agriculture’s estimates of stocks 
on farms and in country mills and eleva- 


CuHart 2.—WHEat Stocks IN THE UNITED STATES, 
Juty 1, 1921-28, wira Comparisons* 
(Million bushels) 


J Commercial visible (Bradstreet’s) 


In country mills and elevators 


2] On farms 


* Official data except Bradstreet’s visible, as tabulated 
in Appendix Table VIII. Country mill and elevator fig- 
ures for 1926-28 are estimated on a new basis, and prob- 
ably are not strictly comparable with figures for earlier 
years. 


tors’ together with Bradstreet’s commercial 
visible. Stocks on farms were the lowest 
since 1921, except in 1926, presumably be- 
cause high prices in April—May led to ex- 
ceptionally heavy marketings. The excep- 
tionally low stocks in country mills and 
elevators, only 18.9 million bushels as 
compared with a 5-year average of 29.9 


1Estimates of stocks in country mills and ele- 
vators for 1926-28 appear not to be strictly com- 
parable with the estimates for earlier years. See 
Wuear Strupies, September 1927, III, 440. 

2 Apparently, however, the distribution of the crop 
among its various classes was also effective. Country 
mill and elevator stocks were exceptionally low in 
states east of the Mississippi, where the soft red 
winter-wheat crop of 1927 was distinctly small, rather 
than in states west of the Mississippi. 

3Sydney Anderson, president of the Millers’ Na- 
tional Federation, has calculated the total United 
States carryover as 175 million bushels. This calcu- 
lation employs an uncertain figure (40 million bush- 
els) for feed and waste. 
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million, were perhaps affected by the same 
factor.? But visible supplies as of June 30 
were 42.2 million bushels, larger than in 
any year since the war. Hence the carry- 
over consisting of these three items was 
85 million bushels, some 10 million larger 
than that of 1927 and about average in size. 

A closer approach to the total United 
States carryover on June 30 is afforded by 
the addition of the Census Bureau’s reports 
of stocks held by city mills. Data of the 
four years for which they are available 
are summarized in Table 2. Flour stocks 


TABLE 2.—UNITED STATES CENSUS REPORTS ON 
Mitt Stocks OF WHEAT AND FLour, JUNE 30, 


1925-28 
(Million bushels) 


1925 | 1926 | 1927 | 1928 

Wheat: 
Country elevators ..... ZAG 202) 2.00)) agi 
Public terminals ..... 3.44| 3.00} 3.88| 38.68 

Private terminals, in 

transit, and in mills. | 26.72 | 30.32 | 46.15 | 40.49 
Ota eerae a eres 32.31 | 85.83 | 52.59 | 46.08 
Flours asmwheat’..45-04: 15.73 | 14.67 | 16.76 | 17.08 
Grandstotalle err 48.04 | 50.51 | 69.35 | 63.16 


«Barrels of flour converted at 4.7 bushels per barrel. 


were slightly higher than in any of the 
preceding three years. Wheat stocks of 
46 million bushels were somewhat lower 
than those of 1927, but higher than those 
of 1925 and 1926, as were total stocks of 
63 million. The total United States carry- 
over calculated to include city mill stocks 
(except those in country elevators and pub- 
lic terminal elevators, in order to avoid 
duplication with country mill and elevator 
stocks and visible supplies elsewhere re- 
ported) reaches 142 million bushels. As 
compared with 138 million in 1927, 111 mil- 
lion in 1926, and 135 million in 1925, the 
figure does not appear remarkably high.* 

The appearance of fairly definitive fig- 
ures on year-end stocks and net exports 
provides some ground for adjudging the 
accuracy of the official estimate of 1927. 
According to our calculations shown in 
Appendix Table XI, the residual (“feed 
and waste”) item in disposition reached 
about 77 million bushels, as compared with 
31 and 14 million in 1925 and 1926, respec- 
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tively. In our judgment the crops of 1925 
and 1926 were underestimated, since the 
amounts of wheat available for feed and 
waste in the following crop years seem 
unbelievably low. The crop of 1927 seems 
clearly not to have been underestimated. 
It may have been slightly overestimated, 
as may the crops of 1923 and 1924. But the 
evidence is not altogether clear in the ab- 
sence of definite estimates of wheat fed and 
wasted, and in the presence of some uncer- 
tainty respecting consumption and changes 
in unrecorded stocks. 


CANADIAN CARRYOVER, JULY 31 


The outward carryover of Canadian 
wheat (exclusive of flour) on July 31 is 
officially placed at 76.5 million bushels in 
all positions.t This is by far the largest 
figure since data have been compiled, pre- 
sumably the largest in history, and 26 
million bushels larger than the heavy 
carryover of last year. Stocks in elevators 
and in transit, 67.3 million bushels, were 
distinctly large. The reduction in total 
stocks from the March 31? figure of 220 
million bushels was apparently the largest 
of post-war years except 1924. 

With the more important and variable 
of the several items of disposition now 
officially reported at least in preliminary 
form,’ a notion may be obtained of the 
extent to which the Canadian crop of 1927 
appears to have been officially underesti- 
mated. Net exports during the crop year 
totaled 332 million bushels; seed require- 
ments and human consumption about 86 
million; grain unmerchantable, lost in 
cleaning, and fed on farms about 49 mil- 
lion. These items, plus the outward carry- 
over, total 542 million bushels. But accord- 
ing to official data, only 488 million bushels 
were available if the crop was 440 million 
and the inward carryover 48 million. Hence 
there is a discrepancy of 54 million bushels 
more or less which can be accounted for 


*See Appendix Table VIII. 


*Canadian wheat stocks as of March 31 are given 
in WHEAT StTupiEs, May 1928, IV, 265. 


*See Appendix Table XI. 


* The estimates are reproduced in the issue of July 
16, 1928, p. 34. 


° See Appendix Table XI. 
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most reasonably on the hypothesis of an 
underestimated crop. The figures are sub- 
ject to a margin of error, but the under- 
estimate of the crop must have reached 
something like 40 to 60 million bushels. 
According to our calculations based chiefly 
on official data, underestimates of consider- 
able magnitude have occurred in each of 
the past five years. 


SOUTHERN HEMISPHERE SUPPLIES, AUGUST 1 


As of June 30, Argentine wheat stocks 
held in stations on the leading railways 
were directly estimated by the railway 
authorities as 1,384,000 tons. The Times of 
Argentina,t commenting on these figures, 
suggested that perhaps another million tons 
lay in ports and on farms. On this basis 
total stocks were in the neighborhood of 
88 million bushels. Exports of 9 million 
bushels and domestic disappearance of 
some 5 million bushels (one-twelfth of our 
estimate for the quantity used for food 
and feed in 1927-28) may have brought 
the total stocks to about 74 million bushels 
on August 1. This figure is higher than our 
calculations of stocks for any of the pre- 
ceding five years, which range from 56 to 
67 million.’ It does not necessarily imply, 
however, that August 1 stocks were excep- 
tionally high this year; for our calculations 
have heretofore included no specific al- 
lowance for a carryover out of the Ar- 
gentine crop year ending December 31, 
whereas the new estimate may be supposed 
to include this item. The data as they 
appear in the Times of Argentina do not 
lend themselves to thorough analysis be- 
cause certain items are not fully described 
and there appears to be an arithmetical 
error. Nevertheless they suggest that Ar- 
gentine stocks on August 1 were not dis- 
tinctly below average, or below those of 
last year, as might be inferred from the 
exceptionally heavy exportation of Janu- 
ary—July, but were of average size or 
above. If so, there is reason to believe that 
the crop of 1927 was officially underesti- 
mated, and that Argentine exports during 
August-December are not likely to prove 
exceptionally small. In our disposition 
table (p. 390) we have retained the stocks 
figure which results when stocks are cal- 
culated as a residual item in disposition; 
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at 37 million bushels, it seems considerably 
below the truth. 

Australian stocks on August 1 were ap- 
parently somewhat lower than usual. Ex- 
ports during January-July were heavier 
than seemed probable in view of the small 
crop and the record of earlier years. Stocks 
(calculated as the residual item in disposi- 
tion) appear to have been about 35 million 
bushels as compared with 41 million a year 


ago, when the figure was exceptionally 
high. 


EUROPEAN STOCKS 


Little is known definitely of European 
stocks either of import or domestic wheats 
at the end of the crop year. The London 
Grain, Seed and Oil Reporter of July 27 
stated that “stocks of old wheat in Europe 
are believed to be very small.” The situ- 
ation presumably differs from country to 
country. Port stocks in the United King- 
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dom, 10.1 million bushels on August 1, 
were fairly high, about the same as last 
year. With the heavy shipments of July, 
it seems probable that continental stocks 
of import wheats must be of fair size. In 
Germany farm stocks of native wheat ap- 
pear larger than last year, as has been 
true ever since the last harvest. Elsewhere 
in western Europe, however, stocks of do- 
mestic wheat are thought to be lower than 
a year ago; such is the case especially in 
Italy and France, where stocks on August 
1, 1927, were exceptionally high. Poland, 
Czecho-Slovakia, and the Danube coun- 
tries appear to have had small stocks for 
several months. The Russian situation is 
not clear, but it seems probable that 
stocks are moderate to low. Europe as a 
whole apparently carried somewhat smal- 
ler stocks out of 1927-28 than out of 1926— 
27; but the remaining reserves are probably 
not extraordinarily small except in central 
and eastern European countries. 


Ill. WHEAT PRICE MOVEMENTS 


THE COURSE OF PRICES 


The last third of the crop year witnessed 
one of the most extreme recessions in 
wheat prices recorded since the crash of 
prices in 1920-21. Chart 3 shows the course 


Cuart 3.—DaiLy CLOSING PRICES OF JULY WHEAT 
FuTurES IN LiIvERPOOL, CHICAGO, AND WINNI- 
PEG, AND OF SUCCESSIVE FUTURES IN BUENOS 
ArrES, MarcH—JuLy 1928* 


(U.S. dollars per bushel) 


170 170 
‘a, iverpool 
a Pe 
py. 150 
agettet® oon S 


X=CHANGE IN FUTURE 


March April May June July 


*Data from Chicago Journal of Commerce and Daily 
Trade Bulletin, Chicago. 


of July futures prices on the world’s lead- 
ing markets (successive futures at Buenos 
Aires). From the peak of $1.69 per bushel 
on April 30, the July future at Chicago 
fell to a low point of $1.17 on July 31, a 


decline of 52 cents in three months. The 
widest April—July fluctuation of this future 
during the preceding five years occurred in 
1925, when from April 3 to June 6 prices 
increased from $1.29 to $1.69 per bushel, 
or 40 cents in about nine weeks. A decline 
of equal magnitude in April-July had not 
been witnessed since the war, though it was 
less precipitous than the decline in Feb- 
ruary—March 1925. The recession was less 
drastic elsewhere than in Chicago. 

Two principal movements appear com- 
mon to all markets. Throughout the month 
of April prices tended fairly steadily up- 
ward, continuing and accelerating a move- 
ment begun in February. From early May 
to the end of July the trend was distinctly 
downward except for a period of stability 
and slightly rising prices around June 20 
to July 5. 

The upward movement of April was due 
chiefly to accumulating evidence that win- 
terkilling in the United States had been 
exceedingly heavy; a large proportion of 
the increase was registered during a few 
days following the official condition report 
issued April 11. Unfavorably cold weather, 
and drought in the southwestern states, 
contributed to the rise, especially to the 
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large gains recorded in the last three days 
of the month. Speculative activity ran 
high; the average daily volume of trading 
in United States markets during April, 66.2 
million bushels, was the largest for any 
April since the war,’ though well below the 
extremely high figures recorded in Janu- 
ary—March and December 1925.? Unfavor- 
able European crop reports were also a 
factor contributing to the advance of prices 
in April. 

The beginning of the subsequent exten- 
sive decline occurred on May 1, when un- 
official forecasts of American winter-wheat 
crops ran higher than had generally been 
expected. Profit-taking by “longs” prob- 
ably was influential; and foreign markets 
had refused to follow at all closely the ten- 
cent bulge occurring at Chicago on April 
27-30. The official report of condition and 
abandonment, issued May 9, occasioned a 
sharp decline on the following day; un- 
favorable though it was, it was less so than 
had been expected. Subsequently rains vis- 
ited the southwest, and further declines 
occurred as prospects there improved. Re- 
ports of dry weather in the spring-wheat 
belt, however, supported the market dur- 
ing the second half of the month. Improv- 
ing prospects for spring wheat, both in the 
United States and Canada, were the prin- 
cipal cause of the weakness of prices in the 
first half of June, though the heavy visible 
supplies also began to exert pressure. 
Stable or rising prices from about June 20 
to July 5 were due in part to frequent rains 


*Cf. the following figures for April—July, 1924 to 
1928, in million bushels: 


Year April May June July 
1 A IIe OCOD OOCE MICRO 18.0 14.4 34.0 53.3 
LOUD Mer merstelsestalere ete aisiecelaieterieis 59.3 60.3 67.6 66.2 
MO2G rine viele wieivis steieieisiscorstsrejetsie 55.8 48.8 46.3 67.5 
LOD ctererasainaion esis; seit eieeitere 33.8 50.4 44.8 40.7 
NODS argos wlereiole witelel viele DSi os.o0 66.2 56.6 36.2 39.8 


?See WueEAT StupiEs, May 1928, IV, 253. 


* Neither the Kansas City nor the Minneapolis mar- 
kets followed Chicago fully; Kansas City prices rose 
35 cents, Minneapolis prices 32 cents. 


“It is generally understood that Liverpool futures 
prices must run appreciably above Chicago prices if 
export sales are to be feasible; but the precise size 
of the necessary spread is uncertain. Twenty cents 
is the figure most frequently spoken of by the trade; 
but the spread necessarily varies, of course, with 
changes in costs of handling and transportation. 


THE WHEAT SITUATION, APRIL TO JULY, 1928 


hampering the winter-wheat harvest in the 
United States, and in part to reports that 
Russia had purchased for import large 
quantities of wheat in continental ports or 
afloat positions. But excellent crop pros- 
pects almost everywhere, hedging pressure, 
and the weight of visible supplies combined 
to force a precipitous decline throughout 
the remainder of the month, which con- 
tinued in the first half of August. 

As appears from Chart 3, the price move- 
ment was more extreme in Chicago than 
in Winnipeg, Liverpool, or Buenos Aires. 
Chicago prices rose 36 cents between March 
1 and April 30; but Winnipeg prices rose 
only 21 cents, Liverpool only 15 cents (be- 
tween March 2 and April 28), and Buenos 
Aires about the same as Liverpool. This 
development is explicable in view of the 
fact that the April crop outlook suggested 
to many the possibility that the United 
States might have no surplus of red winter 
or hard red spring wheat for export, and 
hence that domestic prices under tariff 
protection might stand high in relation to 
prices in foreign markets, as in 1925-26. 
With the huge Canadian visible in sight, 
traders outside the United States saw little 
reason to follow the Chicago movement to 
its full extent.? The spread between Chicago 
and Liverpool, Chicago and Winnipeg, and 
Winnipeg and Liverpool futures prices was 
gradually reduced. On April 30 the Chicago 
July future stood 4 cents above the Liver- 
pool instead of 19 cents below, as had been 
the case two months before; and Winnipeg 
stood only 6 cents below Liverpool as 
against 12 cents below on March 1. The re- 
duction in the Winnipeg-Liverpool spread 
was remarkable in the face of the huge 
Canadian visible. 

On the decline of prices in May—July, the 
spread between both Winnipeg and Liver- 
pool and Chicago and Liverpool widened 
steadily; but that between Chicago and 
Winnipeg did not. The change in crop 
prospects caused abandonment of the be- 
lief that the United States would not be 
able to provide representative wheats for 
export, and hence that the international 
statistical position might prove tight enough 
to justify high prices in 1928-29; the widen- 
ing of the Chicago-Liverpool spread had 
to occur if export sales from gulf ports 
were to become possible.t The possibilities 
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that huge supplies would accumulate in 
the visible, and that hedging pressure 
would become severe if export sales were 
not made, were factors contributing to the 
decline of Chicago futures. The situation 
was complicated by the fact that, with 
improving crop prospects, the Canadian 
visible assumed an increasingly bearish 
aspect. Something in the nature of extraor- 
dinarily acute competition for export 
business occurred between Canada and the 
United States. Whereas in March-April, 
Chicago led in the upward movement of 
prices and Winnipeg followed with reserve, 
no reserve was shown by either market in 
the decline of May—July. It is seldom that 
the Winnipeg July future, based upon a 
deliverable grade of wheat which brings 
higher prices in cash markets than the 
grade deliverable at Chicago, sells at prices 
as low as the Chicago July future. Yet such 
was the case practically throughout May- 
July.t In effect Canadian wheats during 
most of the period could be purchased 
c.i.f. Europe at lower prices than compa- 
rable American wheats; and No. 3 Manitoba 
became cheaper than Argentine Rosafé 
wheat at Liverpool in June and July.? As 
a result of these price relationships, them- 
selves due to changing crop prospects and 
the large supplies in Canada, Canadian 
exports were unusually heavy in June and 
July,? and little United States wheat ap- 
pears to have been sold for export. 


THE LEVEL OF PRICES 


Chart 4 shows average weekly cash 
wheat prices in the United States, Winni- 
peg, and the United Kingdom for the past 
five years. For the year as a whole, the 
prices of 1927-28 now appear to have been 
the lowest since 1923-24 in all three coun- 
tries, but most markedly so in the United 
Kingdom. Ocean freight rates have been 
lower this year than last, and United 
Kingdom prices of 1927-28 were therefore 
lower by comparison with those of 1926-27 
than were prices in the United States and 


1 The situation was not entirely without precedent, 
however. In 1923-24 the Winnipeg July future sold 
below the Chicago July from November until early 
June, though not in June and July. 

2See Appendix Table IX. 

8 See below, p. 376, and Appendix Table V. 
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Canada. The April—July decline brought 
prices in all three markets to the lowest 
end-July figures in five years. Since August 
1 prices have declined still farther, and the 
level now prevailing (August 25) is not far 
from the low post-war level maintained 
throughout most of the crop year 1923-24. 

Certain contrasts with the situation in 
the last four months of 1926-27 are of 


Cuart 4.—WEEKLY AVERAGE CASH PRICES OF ALL 
CLASSES AND GRADES OF WHEAT IN FIVE PRINCI- 
PAL UNITED STATES MARKETS, OF No. 3 MANITOBA 
NORTHERN IN WINNIPEG, AND OF SALES OF Par- 
CELS OF ALL CLASSES OF WHEAT IN THE UNITED 
KINGDOM, FROM AuGUST 1923* 

(U.S. dollars per bushel) 
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*Data from Crops and Markets, Canadian Grain Sta- 
tistics, and London Grain, Seed and Oil Reporter. United 
States prices are weekly weighted averages for six mar- 
kets since the first week in January 1927. 
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interest. April prices in the United States 
this year were far above those of April 
1927, but in Canada the difference was 
less marked, and in the United Kingdom 
still less. This illustrates the greater weight 
given to the United States crop outlook at 
home than abroad, and suggests that the 
American price movement was by no 
means purely speculative and confined to 
transactions in futures, because cash wheat 
prices behaved in much the same manner. 
July prices of 1928 fell farther below those 
of 1927 in Canada than in the United King- 
dom, and in the United Kingdom than in 
Chicago. Last year Canadian prices ruled 
relatively high because of the great uncer- 
tainty of crop prospects in that country, 
and rose while American and British prices 
were declining. 


UNITED STATES CASH PRICES 


Neither the Chicago July futures price 
series shown in Chart 3 (p. 369) nor the 
weighted average United States cash price 
series shown in Chart 4 (p. 371) serves 


Cuart 5.—WEEKLY AVERAGE CASH PRICES OF 
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interest. Throughout the year (after the 
harvesting of spring-wheat crops in Sep- 
tember 1927) red winter wheat sold at a 
considerable premium on account of the 
short crop. In February, March, and April 
the premium widened rapidly, because the 
heavy winterkilling had occurred princi- 
pally in the regions producing soft red 
winter. From the beginning of March to 
the peak about May 1, No. 2 Red Winter 
advanced 59 cents per bushel in price, 
while No. 2 Hard Winter advanced only 
34 cents and the Chicago July future (see 
Chart 3, p. 369) only 36 cents. The peak of 
soft red winter prices in early May, $2.20 
per bushel, was higher even than the un- 
usual figures reached in January 1926 and 
January 1925,' previously the highest fig- 
ures recorded since the crash of wheat 
prices in 1920. The May-July decline in 
prices was more extreme for soft red than 
for hard red wheat; but at the end of July, 
with the new crop practically assured, soft 
red still sold for nearly 30 cents a bushel 
more than hard red winter wheat. As usual 
in July, the two grades of winter wheat 


TypPicAL WHEATS IN UNITED STATES MARKETS, 


FROM JULY 1925* 
(U.S. dollars per bushel) 
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*No. 2 Red Winter at St. Louis, No. 2 Hard Winter at Kansas City, No. 1 Dark Northern Spring, and No. 2 Amber 


Durum at Minneapolis. Data from Crops and Markets. 


fully to portray wheat price movements 
in the United States. Weighted weekly 
averages of the prices of four different 
grades and types of wheat are shown in 
Chart 5 for the past three years. The ex- 
traordinary premiums of No. 2 Red Winter 
wheat over the other types are of special 


have shown movements different from the 
two grades of spring wheat. Red winter 
wheat seems certain, in view of the ex- 
traordinary short crop, to continue to sell 
at a premium over other types in 1928-29. 


*See WueEat Srupies, November 1925.) 11, 42: 
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RELATIONSHIPS OF NEAR AND DISTANT 
FUTURES 


Certain features of the price relation- 
ships of near and distant futures during 
April-July are of interest, especially at 
Chicago and Winnipeg. Relevant data are 
shown in Chart 6. 

In Liverpool the nearer future consist- 
ently ran below the July and closed below 
it as well; the July future (except for a 
brief period in early April) likewise ran 
below and closed below the October. These 
relationships are apparently normal for 
years when ample supplies are immediately 
available and the situation is not expected 
to change materially.! For a period in late 
June and early July, the July future sold 
at a somewhat larger discount under the 
October than was true in earlier and later 
weeks; at this time the distant futures 
responded the more sharply to reports of 
unfavorably wet weather in the American 
southwest and of Russian grain purchases. 

One unusual feature of futures price 
relationships at Chicago was the small and 
diminishing discount of the July under the 
May as prices rose in March-April, and the 
closing of the May below the July. It is 
difficult to speak with precision of the 
normal relationships of May and July 
futures at Chicago, since the July appears 
to be more of a new-crop future in one 
year, and more of an old-crop future in 
another; and hence a carrying charge be- 
tween the two may or may not be present. 
Apparently, however, unfavorable crop 
prospects caused the July future to advance 
more rapidly than the May in March-April; 
but in the subsequent decline the May 
future lost more heavily because it was 
affected by the high visible supplies. High 
visible supplies appear not to have been 
regarded as especially burdensome while 
the new-crop prospect was poor, but they 


Nevertheless spreads between near and distant 
futures might have been smaller had there not been 
exceptionally large accumulations of stocks of Argen- 
tine wheat at Liverpool. See the Revue du Marché of 
J. A. Goldschmidt & Co. (Paris) for May 9, 1928, 
quoting a letter from Ross T. Smyth & Co. of London. 
This letter stated that Liverpool stocks approximated 
4 million bushels, and that under existing spreads be- 
tween May and July futures, the wheat could be car- 
ried at a profit for delivery on July options. 
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became so when the crop outlook was re- 
versed. To this factor seems attributable 
also the most unusual circumstance of a 
September future selling at a premium 
over the July and even the May. 

In Winnipeg the July option sold near 
or below the October throughout June and 
July—again a most unusual occurrence. 


CuHart 6.—Datry CLosING PRICES OF PRINCIPAL 
WHEAT FuTURES IN Four LEADING MARKETS, 
MarcH—JuLy 1928* 


(U.S. dollars per bushel) 


ie) 
LIVERPOOL 


March April May June July 


* Data from Chicago Journal of Commerce and Daily 
Trade Bulletin, Chicago. 


The July option is always an old-crop 
future at Winnipeg, while October is al- 
ways a new-crop future; since it involves 
no carrying charge, the October future 
ordinarily sells below the July. Here also 
the heavy visible supplies seem not to have 
been regarded as burdensome until it be- 
came fairly clear that the North American 
crop would prove distinctly large; there- 
after they became very burdensome indeed. 
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IV. INTERNATIONAL TRADE 


VOLUME AND COURSE OF TRADE 


As most observers had expected, interna- 
tional trade in wheat and flour continued 
fairly heavy during the last third of the 
crop year. As shown by Table 3, Broom- 


TABLE 3.—INTERNATIONAL WHEAT AND FLOUR 
SHIPMENTS (BROOMHALL) By DESTINATION* 


(Million bushels) 


April-July (18 weeks) August—July (52 weeks) 
eae To To ex- To To ex- 
Total | Europe | Europe | Total | Europe | Europe 
1920-21. .) 285.3 | 214.6 | 20.8 | 591.0 | 541.5) 49.5 
1921-22..| 206.1 | 181.38 | 24.8 | 647.1 | 546.7 | 100.4 
1922-23. .| 231.7 | 200.7 | 31.0 | 676.4 | 585.9 | 90.5 
1923-24. .| 283.3 | 246.0 | 37.2 | 775.8%] 626.5%| 148.87 
1924-25. .| 188.2 | 169.3 | 19-0 | 715.2 | 689.7 | 75.5 
1925-26. .| 225.4 | 190.0 | 35.4 | 667.6 | 582.3 | 185.3 
1926-27. .| 282.5 | 238.3 | 49.2 | 814.4 | 682.4 | 132.0 
1927-28. .| 268.2 | 218.0 | 50.2 | 792.8 | 661.8 | 131.0 
Average 
1909-14. .| 218-2 | 189.7 | 28.5 | 624.7 | 542.7 | 82.0 
1922-27. .| 242.2 | 207.8 | 34.4 | 729.8 | 613.4 | 116.4 


* Data from Broomhall’s Corn Trade News. 
« Fifty-three weeks. 


hall’s shipments for 18 weeks reached 268 
million bushels, a figure much above aver- 
age for this period and exceeded only twice 


since the war—last year and in 1924. The . 


movement throughout the year has been 
more regular than in any other of the past 
six years except 1922-23. Shipments during 
April-July averaged about 15 million bush- 
els a week, as compared with about 16 in 
December-—March and about 15 in August— 
November 1927. Last year high ocean 
freight rates in September—December re- 
stricted the August-November movement 
and swelled the December—March and 
April-July totals. In 1925-26 and 1923-24 
large European wheat crops made the 
August-November movement unusually 
small. In 1924-25 the April-July movement 
was restricted in view of prevailing high 
prices and a favorable European crop 
outlook. 

The course of trade is roughly indicated 
in Chart 7, in terms of 3-week moving 
averages of weekly shipments for each of 
the past six crop years. This year, ship- 
ments fell off rather sharply with rising 


prices during April. There was no marked 
increase with the opening of navigation on 
the Great Lakes on May 4, though huge 
stocks of Canadian grain were available 
for shipment. During May, European im- 
porters apparently restricted their pur- 
chases somewhat in view of declining 
prices and increasingly favorable crop 
prospects in North America, and Canadian 
wheat was not yet offered in large quanti- 
ties. Shipments during June and July, and 
especially in July, were exceptionally large 
for this period of the year. Prices had al- 
ready fallen to a much lower level than 
prevailed in late April and early May; 
European importers bought freely as the 
decline progressed; and with new-crop 
prospects increasingly good, Canadian 
wheat was pressed for sale. Spot prices 
of No. 3 Northern Manitoba at Liverpool 
fell below the prices of Argentine Rosafé.1 
Under these influences the course of ship- 
ments remained more nearly uniform than 
might have been expected from the record 
of past years; the May-June peak was 
flattened, while the June-July decline was 
less pronounced than usual. 


SOURCES OF EXPORTS 


One of the striking features of the trade 
during April—July was the unusual distri- 
bution of exports, as shown by Table 4 
(p. 376). While the total was about what we 
forecast in our last survey,’ the distribution 
of exports from the several exporting coun- 
tries was different. Less wheat and flour 
was shipped from the United States, Can- 
ada, and India than seemed probable four 
months ago; and more was shipped from 
Argentina and Australia. India’s shipments 
in April-July were 3.6 million bushels, al- 
most the smallest since 1922; they were rela- 
tively small because the crop harvested in 
March-June turned out to be considerably 
smaller than preliminary estimates indi- 
cated. As was expected, shipments from 
Russia and the Danube countries, espe- 
cially Russia, were very small, though the 
data given in the table do not show under 


*See Appendix Table IX. 
*See Wuear Stupigs, May 1928, IV, 238 f. 


INTERNATIONAL TRADE 


shipments from the Danube some 7.2 mil- 
lion bushels shown by another tabulation 
of Broomhall’s as shipped from that source. 
Although Russian exports by land are not 
yet reported, it seems probable that Russia 
has been a net importer rather than a net 
exporter, at least for April-July and _ pos- 
sibly for the crop year as a whole. Pur- 
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anticipations based upon good crops in 
Chile and the French dependencies in 
northern Africa; but the figures given ap- 
parently include some shipments from 
Russia and the Danube countries in several 
years. 

Shipments from Argentina were of ex- 
ceptional size, reaching 74.3 million bushels 


CuHart 7.—INTERNATIONAL SHIPMENTS OF WHEAT AND FLour, WEEKLY FROM AuGuST 1922* 
(Million bushels: 3-week moving average) 


6 
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* Broomhall’s data, from the Corn Trade News. 


chases (simultaneously effected in several 
widely scattered countries of continental 
Europe) were made early in July. Accord- 
ing to conflicting opinions of the trade, 
these purchases may have ranged any- 
where from 7 to 18 million bushels. The 
group designated by Broomhall as “other 
countries” made shipments of 10.9 million 
bushels, the largest quantity in the past 
eight years. This also was in accord with 
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in the last 18 weeks of the year. This is 
the largest figure of the past eight years 
except 1924. It is exceptional not be- 
cause of a small crop, but because Decem- 
ber-—March shipments were also of record 
size for the period, and even from the 
relatively large crop so heavy an April- 
July movement had seemed unlikely unless 
stocks were to be reduced to distinctly low 
figures. Net exports during January—July 
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totaled 147 million bushels from an esti- 
mated crop of 239 million; for the same 
period in 1924, out of the supposedly larger 
crop of 248 million, net exports were 138 
million or 9 million bushels less. Since 
stocks appear not to have been at all low 
on August 1,1 the evidence suggests that 
the crop of 1927 was underestimated. Euro- 
pean importers were thus able to draw 
more freely upon Argentine supplies than 
seemed possible four months ago. Hence, 
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1927 or 1924, while June and July net ex- 
ports were of record size—71 million bush- 
els. July exports of 35 million bushels were 
by far the largest of post-war years, over 
70 per cent higher than the previous record 
of 20.7 million bushels in July 1926. Pre- 
sumably more wheat would have left 
Canada in April and May and in the April— 
July period had not lake navigation opened 
rather late. But the more important re- 
stricting factor was probably the combina- 


TABLE 4.—INTERNATIONAL SHIPMENTS AND NET Exports OF WHEAT AND FLOUR FROM PRINCIPAL 
Export AREAS, APRIL—JULY, 1921-—28* 
(Million bushels) 


International shipments (Broomhall’s) Net exports 
April-July a 
North Russia, United 

Total America Argentina | Australia Danube India Other@ States Canada 
NOD aero Matern A 235-3 146.9 37.8 46.5 2 2.9 Es 112.8 ailleds 
O22 etka recs tite ae 206.1 106.1 60-5 36.9 1.9 0 sff 50-7 47.8 
1S) oe aso On eerane Zo. 7 131.8 60.6 16.1 2.8 18.5 ZnO) 45.1 66.2 
Ue okce nicer ats 283.3 143.6 86.7 30.0 7.4 12-0 3-5 28.4 | 103.0 
ODO isrencceronss octets 188.2 104.1 30.8 44.4 -0 4.4 4.5 44.0 | 54.2 
O26 caeeee ce 225.4 IBD 42.1 22.4 11.0 3-6 ee 46.5 84.0 
GP ss cree octane: 282.5 141.7 (aloal 48.7 8.5 We Sell 51.4 82.8 
O28 de i epetet ne cragake 268.2 | 145.4 74.3 ao | afi 3.6 10.9 26.3 106.4 


* Shipments are for 18 weeks, from Broomhall’s Corn Trade News. 


Net exports are official data. 


“In several years, apparently includes some shipments from Russia and the Danube basin. In another table Broom- 
hall gives the following distribution, in million bushels, for 1926-27: Russia, 8.0; Danube, 5.6; North Africa and Chile, 
-4; for 1927-28; Russia, 0.0; Danube, 7.2; North Africa and Chile, 4.8. 


in spite of a need for large imports, they 
were not compelled to bid very actively 
for the more readily perceptible supplies 
available (but for a time, in April and May, 
firmly held) in Canada. Australia also 
seems to have shipped wheat freely in 
April-July, but there is as yet no evidence 
that the crop was underestimated; on the 
contrary, stocks there appear to have been 
reduced. 

During June and July, perhaps some- 
what earlier, the huge Canadian stocks 
came to be much more freely offered in con- 
sequence of excellent new-crop prospects 
and the reversal in the outlook for 1928-29. 
As Table 4 shows, net exports from Canada 
totaled 106 million bushels during April- 
July, the highest figure of post-war years, 
though not much above that recorded in 
1924. But April and May net exports, 
though large, were not so large as in either 


*See above, p. 368. 


tion of circumstances which enabled Euro- 
pean importers to purchase freely from the 
Southern Hemisphere instead of accepting 
firm Canadian offers. 

Net exports from the United States dur- 
ing April—July were distinctly small, total- 
ing only 26.3 million bushels, smaller even 
than the low post-war figure of 1924. 
April-June exports reached only 21.2 mil- 
lion bushels, a somewhat lower figure than 
had seemed probable in view of relatively 
large visible supplies. July net exports of 
5.1 million bushels were very small, much 
below those of 1926, when the winter-wheat 
harvest was earlier. Some 15.4 million 
bushels of the April-July exports consisted 
of flour; some 4.0 million bushels consisted 
of wheat from the Pacific coast; and a good 
deal of the balance was probably durum. 
Very little soft or hard red winter or hard 
red spring was exported,and only negligible 
quantities of new-crop winter wheat were 
exported from gulf ports in July. Large 
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July exports from the gulf ports were 
apparently prevented by relatively lower 
prices of Canadian wheat; but the small 
total exports of April-June are less easy to 
explain. Exports of hard red spring seldom 
occur in these months; exports of soft and 
hard red winter have been almost negli- 
gible during the winter and spring because 
of prevailing high prices. Hence it seems 
probable that April-June exports fell some- 
what below our expectations expressed in 
April' because excellent new crops of 
durum wheat in northern Africa and Italy 
restricted the demand for that variety. 


ADVANCE ESTIMATES AND REPORTED 
MovEMENTS 


Although official statistics of net exports 
and imports for the past crop year are as 
yet incomplete, enough evidence has ac- 
cumulated to permit brief comment upon 
the accuracy of advance estimates of inter- 
national trade made earlier in the year. 

This year the international movement 
has not provided so many surprises as in 
1926-27. Advance estimates made in the 
course of 1926-27 on the whole proved 
rather inaccurate. As late as December 14 
Broomhall estimated probable shipments 
for the year (August—July) at 736 million 
bushels; reported shipments were 814 mil- 
lion. Our own December estimate of prob- 
able net exports, 790 million bushels, was 
exceeded by about 60 million bushels. The 
center of the range of the United States 
Department of Agriculture’s December es- 
timate of July-June net exports (727-870 
million bushels) was 798 million bushels. 
This year there appears to have been a 
much smaller discrepancy between advance 
estimates and reported movements than 
occurred last year. 

Table 5 shows Broomhall’s successive 
estimates of shipments for the crop year 


1See Wueat Stupies, May 1928, IV, 241. 

2We have not attempted to compare July—June net 
exports with the Department of Agriculture’s advance 
estimates. As we have frequently had occasion to 
point out (see especially WHEAT Srupies, IV, No. 9, 
pp. 312, 340), Broomhall’s shipments have appeared to 
tall below official data on net exports at least in re- 
cent years. It is probable that they do not fall so far 
below this year as last if, as seems likely, Russian 
exports overland were smaller this year than last. 
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in comparison with reported shipments. 
Broomhall’s first estimate was 772 million 
bushels; in common with most observers, 
he anticipated a smaller movement than 
that of 1926-27 because wheat and rye 
crops of European importing countries ap- 
peared to be somewhat larger. On April 
17 he raised his estimate to 792 million 
bushels, on the basis of import statistics 
then available and evidence that European 
crops had proved rather poorer in quality 
than had been anticipated; as the table 
shows, the estimate of shipments to Europe 
was raised by 32 million bushels, while es- 
timated shipments to ex-Europe were low- 
ered by 12 million. Subsequent changes in 
estimates were small, and reported ship- 
ments of 793 million bushels fell very close 
to his April forecast. 


TABLE 5.—BROOMHALL’S SUCCESSIVE ESTIMATES OF 
SHIPMENTS FoR 1927-28 ComMPARED WITH RE- 
PORTED SHIPMENTS* 

(Million bushels) 


December April June Reported 

Exporting area 20 17 12 shipments 
North America..| 488 496 496 490 
Argentina ..... 160 168 168 178 
Australia ...... 60 64 72 74 
RUSSIA ee 8 8 5 5 
Danube basin .. 36 36 28 29 
Indiggee ee. 12 We | 8 7 
Other countries. 8 8 12 10 
Ota ee 7712 792 789 793 
Mom uropemacn. 6382 664 661 662 
To ex-Europe .. 140 128 128 131 


*Data from Broomhall’s Corn Trade News. 


As shown by Table 6 (p. 378), the center 
of the range of probable net exports esti- 
mated by the Department of Agriculture 
was 826 million bushels on November 21, 
1927; 830 million on April 18, 1928; and 829 
million on June 14, 1928. While the range 
was successively reduced, there was little 
change in the center of the range. Our own 
estimates also changed only slightly in ag- 
gregate amount. Reported net exports for 
August-July now appear to have fallen 
somewhat below both of our advance esti- 
mates,’ by some 8 million bushels. 

It is possible that more complete infor- 
mation will show a smaller discrepancy. 


378 


The net exports shown in Table 6 are 
known, or can be estimated within a small 
margin of error, for all countries but Rus- 
sia. But whether Russia is to be classified 


TaBLE 6.—Foop RESEARCH INSTITUTE AND U.S.D.A. 
ADVANCE EstTIMATES OF NET ExXporRTS OF 
WHEAT AND FLour For 1927-28, COMPARED 
witH REPORTED Exports* 

(Million bushels) 


U.S.D.A. F.R.1. 
Exporting area | - Re- 
Dec. | Apr. | ported 
Nov. 21} April 18 | June 14 20 20 
United States. |220-245/210-230|190-210| 225 | 205 | 191 
(CAMIACE) ooooc 300-330|310-340|3805-330| 317 | 348 | 332 
Argentina .. .|120-170/140-170)175-185| 151 | 156 | 178° 
Australia ....| 55-80 | 55-80 | 70-80 | 74] 65] 69° 
IRISSIEY, goocas ba) | Ril | a7 AAD UO son? 
Danube basin| 22-41°| 22-44 | 25-377} 30%) 35% 357° 
Tad vay ota. Seal) allt) |) Gav 8| 10 iit 
Otherssari Bale Grier || Ge |) one it oF 
Motaleeee nr 730-922|755-905'783-876 | 825 | 829 | 821 


* U.S.D.A. estimates are for years ending June 30. F.R.I. 
estimates and reported exports are for years ending July 31, 
except United States figures which are for years ending 
June 30. 


« July net exports estimated from Broomhall’s shipments. 

> Data not available; exports may have been balanced by 
imports. 

¢ Roumania, Bulgaria, and Hungary. Jugo-Slavia possibly 
on importing basis. 

¢Roumania, Bulgaria, Hungary, and Jugo-Slavia. 

€ Net exports from Hungary in August-June, Roumania 
in August-March, and Jugo-Slavia in August—April, totaling 
29 million bushels, plus an estimate of 6 million bushels 
for exports not yet reported from these countries and from 
Bulgaria. 

t Partially estimated from gross exports, 
and Broomhall’s shipments. 

9 Algeria and Chile. 

» North Africa, Chile, and Uruguay. 

* Net exports from Algeria, August—June, were 4.67 mil- 
lion bushels. The total includes our tentative estimate of 
net exports from Morocco, Chile, and Uruguay for the crop 
year, and from Algeria in July. 


net exports, 


as a net exporting country in 1927-28 is not 
yet certain. It seems reasonably clear that 
Russian exports during the crop year were 
not large—probably not over 10 million 
bushels.’ If, as many traders appear to be- 
lieve, Russian import purchases reached 9 


*Broomhall’s shipments totaled 5 million bushels 
for the year; but official net exports totaled 5.2 mil- 
lion in August-November alone. Presumably some 
wheat not recorded by Broomhall was exported over- 
land; but it seems probable that the quantity could 
not have been large. 


* See above, pp. 367f. Another factor, already men- 


tioned (p. 377) was probably restricted demand 
abroad for durum. 


* See above, p. 368. 
*See Wuear Srupiss, IV, 241 f. 
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or 10 million bushels, and if all of this 
wheat passed the border before the end of 
July, for the year as a whole imports may 
practically have equaled exports or Rus- 
sia may have been a net importer. If sub- 
sequent information should show that 
Russia was in fact a net exporter, total 
net exports may more closely approximate 
our advance estimates. Certain of our es- 
timates of net exports from other countries 
may also be in error, but probably not 
enough to alter the discrepancy appreciably. 

In a sense the close correspondence of 
advance estimates and reported move- 
ments was fortuitous; totals were forecast 
with reasonable accuracy, but in distribu- 
tion there were fairly large errors. Most of 
the latter were due in part to imperfections 
in the earlier data on exportable supplies. 
Thus reported net exports from the United 
States proved lower than our April esti- 
mate and lower than the middle of the 
range of the Department of Agriculture’s 
estimate. This we are tentatively disposed 
to attribute in part to a possible overesti- 
mate of the crop, not perceptible until the 
vear’s data on exports and stocks were 
complete.2 Argentine net exports of 178 
million bushels were larger than either 
Broomhall, the Department of Agriculture, 
or ourselves regarded as probable even so 
late as mid-April. The evidence now sug- 
gests that the crop was officially underesti- 
mated.? Canada’s net exports of 332 mil- 
lion bushels fell below our April estimate 
of 343 million partly because navigation 
opened late on the Great Lakes, but partly 
because of the situation which permitted 
importers to obtain unexpectedly large 
supplies from Argentina. Since Cana- 
dian holders did not press sales until June 
and July, Canadian stocks available on 
March 31 were not reduced so rapidly by 
export as the experience of past years sug- 
gested, and the carryover proved higher 
than we anticipated. Australia’s net ex- 
ports also exceeded expectations slightly; 
apparently stocks were reduced to a rather 
low level. Statistical data are still too de- 
ficient to warrant definitive statements re- 
specting net exports of India, Algeria, Mo- 
rocco, Chile, and Uruguay. It may be said, 
however, that the Indian crop estimates 
current in April justified an estimate of net 
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exports higher than was reasonable after 
the revised estimate appeared. The excel- 
lent new crop of Algeria made for larger 
exports in April—July than seemed probable 
as late as mid-April. The accumulating 
evidence on available exportable supplies 
was thus of a compensatory sort; necessary 
reductions in probable exports from some 
countries were counterbalanced by in- 
creases elsewhere, so that the total move- 
ment proved about as large as observers 
anticipated. 

In default of complete statistics of net 
imports for the crop year, it is premature 
to attempt any close comparison of net im- 
ports with forecasts. Table 7 shows, how- 
ever, our December advance estimates for 
leading European countries in comparison 
with reported net imports of earlier years 
and reported net imports for eleven months 
of 1927-28. The picture may be consider- 
ably altered when net import data for July 
become available. But it seems certain that 
net imports of the United Kingdom will fall 
below our December estimate of 240 mil- 
lion bushels, probably by about 15 million 
bushels. Italy also appears likely to im- 
port less than seemed probable earlier, al- 
though March—June net imports were ex- 
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ceptionably large. Except Germany as 
well, the other countries listed in the table 
bid fair to import a little or considerably 
more wheat than seemed likely earlier in 
the year, and (France excepted) more than 
was imported in 1926-27. 


TABLE 7.—NET ImMporTS OF WHEAT AND FLOUR BY 
LEADING EUROPEAN COUNTRIES, AUGUST—JUNE 
1927-28, wirH Comparisons* 

(Million bushels) 


Importing area Average roe Aug.- 
1922-27 | 1925-26 | 1926-27 |estimate| June 

1927-28 | 1927-28 

British Isles* ..| 225.0 | 209.9 | 237.0 | 240 | 204.1 
Italy ......... 85.7 | 67.7 | 86.6] 100 | 80.1 
Germany aan en. : BOR We oleae 9I8 i LO 82.4 
Eenan'C Carrere: 45.9 10.3°| 62.0 45 43.6 
Belgium ...... 39.5 | 39.2 | 39.5 40 88.2 
Netherlands ..| 26.6 | 27.2] 28.4 29 29.3 
Scandinavia®..| 22.2) 18.8) 19:6 20 24.4 
Switzerland ..| 15.9 Loc6a 1693 17 17.0 
Czecho-Slov’kia} 18.9 | 21.7) 20.1 19 20-1 
LO tales scans 539.4 | 467.8 | 601.3 | 610 | 539.2 


*Data from official sources and International Institute 
of Agriculture. 

“Jncludes Irish Free State. 

> International Institute figure for 1925-26 adjusted for 
wheat imported under decree of December 30, 1924. See 
Wueat Stupies, May 1926, Il, 211 n. Figure for 1926-27 
probably too low. 

¢ Norway, Sweden, Denmark. 


V. OUTLOOK FOR THE NEW CROP YEAR 


WHEAT AND RYE Crops or 1928 


In its broad outlines, the wheat supply 
situation in the Northern Hemisphere is 
perhaps clearer than usual at this season; 
yet details are unusually obscure. At the 
date of writing (August 25) official fore- 
casts and estimates of production are avail- 
able for fewer countries than was the case 
a year ago,’ but there is less uncertainty 
regarding the distribution of crops and its 
significance. Table 8 (p. 380) gives this dis- 
tribution for the past nine years; figures in 
roman type are official or predominantly so, 
whereas figures in italics represent esti- 
mates which rest more largely on our own 
approximations based upon recorded pro- 
duction in past years, trade estimates, and 
available information on crop progress in 
recent weeks. 

Exporting countries of the Northern 
Hemisphere, India and Russia excepted, 


seem reasonably certain to be assured of 
exceptionally large crops. If the Canadian 
crop approximates 550 million bushels, 
Canada and the United States combined 
have a crop of some 1,440 million, about 
125 million more than in 1927, and cer- 
tainly the largest in history except possibly 
the bumper crop of 1915. The contrast with 
the crops of 1925-27 is probably not so 
marked as the figures suggest, since there is 
reason to believe that official Canadian es- 
timates were too low in each of these years, 
and official United States estimates were 
probably too low in 1925 and 1926, but not 
in 1927.2 With the huge carryover in Can- 
ada and the moderately high carryover in 
the United States, there is little doubt that 


*See Appendix Table V. 


?See Appendix Table I; cf. a similar table in 
Wueat Srupies, September 1927, III, 446. 


’See Appendix Table XI. 
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North America has the largest exportable 
surplus since 1915, possibly in history. 
The crop of the exporting countries of 
the Danube basin, about 360 million bush- 
els, is the largest since the war, and seems 
to exceed that of 1927 by over 80 million 
bushels. Northern Africa also appears to 
have harvested a record post-war crop; and 
the increase is concentrated in the exporting 
countries of Morocco, Algeria, and Tunis. 
India alone among the exporting countries 
has clearly harvested a small crop, the 
smallest since the war except for the very 
low outturn of 1921. Even the approximate 
size of the Russian crop is unknown as yet, 
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prevailed in 1927. Italian quality was good 
last year, and is probably equally good this 
year. And in France, Germany, England, 
and other countries of northwestern Europe 
the harvest appears not to have been ham- 
pered by excessive rains such as occurred 
in August last year, and quality on the 
whole: may be expected to prove better 
even if abnormally heavy rains come in 
September. Hence it is likely that the 
importing countries of Europe will have 
larger domestic supplies of good milling 
wheat this year as compared with last, 
even if the total quantity harvested proves 
smaller. The favorable weather of July 


TABLE 8.—WHEAT PRODUCTION IN PRINCIPAL PRODUCING AREAS, PRE-WAR AND PostT-WAR* 
(Million bushels) 


Northern Southern 
Year United | Canada| Soviet | Lower Other North India | Japan, |Hemisphere| Argen- Aus- Hemi- World 
States Russia |Danube*| Europe | Africa Chosen | ex-Russia tina tralia sphere |ex-Russia 
LOD. pate « 833 | 263 172 775) 71 878. | 4 25550 9) 156 3) 146 | sae ce 
TP Rees 815 | 301 22 | 1,004) 98-250 | 40 | 2,727 4491 9) 129) "S76" 3. 10s 
IPP ewes 868 400 224 815 72 367 40 2,801 196 109 304 3,155 
IOP RD coaae 797 474 260 989 107 372 35 3,051 248 125 427 3,478 
O24 eer 864 262 ase 204 846 85 361 35 2,670 191 165 407 3,077 
WPS: 5 aoec 676 395 7138 296 1,094 | 105 831 40 2,949 191 115 359”, | 3,308" 
IS 2Geee ree 831 407 810 294 909 90 825 39 2,906 DPA 161 436? | 3,342” 
SPATS core) 873 440 750 278 981 | 106 334 388 3,063 239 109 415° | 3,478" 
NOZS tecrarey: 891 550 vate 360 960 110 290 42 Seco ane she eee Oi tear 
Average 

1909-18...| 690 197 (59° 330 1,018 92 352 32. | 2,724 147 90 280 3,004 
1923=2 (eae O08 396 (One OO 964 98 344 37 | 2,928 218 135 409 3,337 


*Summarized from most recent official data for individual countries (see Appendix Table I), as reported by the U.S. 


Department of Agriculture, supplemented by our own estimates. 


ber of small producers. 
predominantly from unofficial forecasts and advices. 


«Hungary, Bulgaria, Roumania, Jugo-Slavia. 
> Includes our estimate for Peru. 


though recent indications suggest that it 
may equal or exceed the fair crop of 1927. 

European importing countries appear 
likely to harvest a crop somewhat smaller 
than that of 1927, but not so small as those 
of 1924 and 1926. The French, English, 
German, Spanish, Portuguese, and Polish 
crops now seem distinctly smaller than 
those of 1927, the Italian and Greek dis- 
tinctly larger; but the situation is still ob- 
scure with respect to outturns in England, 
Germany, and Poland, where harvest re- 
turns may alter the outlook considerably. 
There is reason to anticipate distinctly bet- 
ter quality of wheat in the leading import- 
ing countries of western Europe than 


All estimates are for territory within post-war boundaries. 


Totals exclude China, Asia Minor, Brazil, and a num- 
Figures in italics are made up 


¢ Regarded as too low by Soviet officials, whose estimate 
is 908 million bushels. 
4 Three-year average. 


and August, moreover, may lead to upward 
revisions of production estimates; and only 
a few such would suffice to raise the 1928 
production of wheat in importing countries 
of Europe above that of 1927. 

The European rye crop, however, prom- 
ises to prove small. Official estimates of 
rye production in 10 European countries, 
together with the United States Depart- 
ment of Agriculture’s forecasts for produc- 
tion in Germany and Poland, total 525 
million bushels in comparison with 598 
million harvested in these countries in 1927. 
The corn and potato crops also appear to 
be smaller, barley and oats larger. 

Japan and Chosen together have appar- 
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ently harvested slightly the largest crop in 
post-war years, though the Japanese crop 
is of poor quality. The situation in China, 
where domestic wheat production is of con- 
siderable significance: because of its effect 
on the total volume of ex-European trade, 
is not clear. But observers report that one 
of the largest crops in recent years, of good 
quality, has been secured in the lower 
Yangtze valley, and that prices at Shanghai 
are the lowest since 1924,1 when the Chi- 
nese crop also appears to have been dis- 
tinctly large. Trade reports suggest that 
crops in Asia Minor are distinctly small. 

The Northern Hemisphere wheat crop, of 
around 3,225 million bushels exclusive of 
Russia, China, and Asia Minor, now seems 
to be the largest of post-war years. It ap- 
pears to be about 160 million bushels 
larger than the next largest crop, that of 
1927, on the basis of official data which for 
1927 seem slightly too low. Its large size is 
due chiefly to crops average or better 
everywhere except in India, and of record 
size in Canada. If it were possible to in- 
clude Chinese and Russian crops in the 
comparison, the Northern Hemisphere crop 
of 1928 would probably compare even more 
favorably with that of 1927. 


THE STATISTICAL POSITION 


Apparently none of the preceding few 
years has witnessed a distribution of North- 
ern Hemisphere wheat crops sufficiently 
similar to that of 1928-29 to warrant draw- 
ing close analogies. Supplies in European 
importing countries are probably less ade- 
quate than in 1923-24, especially if weight 
is given to the smaller rye crop and to 
growth of population and increases in per 
capita consumption over the interval of 
years. India certainly has a smaller crop 
than in 1923. On the other hand, North 
America and the Danube countries clearly 
have larger supplies. By comparison with 
1927-28, European importing countries per- 
haps have equally adequate supplies, of 
wheat though not of rye, while North 
America and the Danube countries have 
more wheat to export and India less. The 


1See U. S. Department of Agriculture, Foreign News 
on Wheat, July 10, 1928. 
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year 1923-24 was a year in which the inter- 
national statistical position was distinctly 
easy; in 1927-28 somewhat the same situa- 
tion prevailed, though to a less marked de- 
gree. The wheat crops of 1928 are so much 
larger than those of 1927 in North America, 
the Danube countries, and northern Africa, 
and so little smaller in the importing coun- 
tries of Europe, that the international sta- 
tistical position bids fair to prove easier 
than in 1927-28, though probably less easy 
than in 1923-24. 

For the year as a whole, much depends 
upon the final outturn in the Southern 
Hemisphere. Thus far weather conditions 
and reports of acreage suggest crops of 
more than average size in Australia 
and Argentina. If such crops are har- 
vested, they will be larger than the crops 
of 1927-28, and possibly larger than the 
crops of 1923-24. A distinctly poor crop in 
the Southern Hemisphere would probably 
suffice to tighten the statistical position 
only slightly, since North American sup- 
plies are so large; but a distinctly good 
crop might ease it further. 

A fairly easy statistical position for the 
crop year 1928-29 now seems assured, even 
in the face of possible crop reversals. A dis- 
tinctly easy position, not greatly different 
from that of 1923-24, appears probable. A 
tight position like those of 1924-25 and 
1925-26 seems highly unlikely. Under these 
circumstances the wheat market bids fair 
to continue to be a buyer’s market, at least 
until new-crop prospects begin to exert 
influence toward the spring of 1929. 


INTERNATIONAL TRADE 


If our analysis of the international statis- 
tical position is approximately correct, cer- 
tain effects upon international trade and 
prices during 1928-29 may be anticipated 
with reasonable assurance. European im- 
porting countries regarded as a_ group 
probably enter the crop year 1928-29 with 
smaller stocks of old-crop wheat than they 
held at the beginning of 1927-28. Their 
crops of rye, potatoes, and corn appear to 
be smaller this year than last, and this cir- 
cumstance may cause more extensive sub- 
stitution of wheat. Their millable wheat 
crops are perhaps as large as those of 1927. 
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Their population increases, and per capita 
consumption seems to be increasing in some 
countries. On the whole it seems probable 
that larger imports may be “needed,” and 
still larger imports recorded, in 1928-29 
than in 1927-28. If the level of wheat prices 
proves lower than in 1927-28, wheat con- 
sumption both for food and feed may be 
expected to increase somewhat from this 
cause alone; this would be the result 
implied in an easier international statisti- 
cal position. Hence we anticipate larger 
net exports to Europe in 1928-29 than in 
1927-28. In this view we differ from Broom- 
hall, who on August 7 estimated probable 
shipments to Europe (or imports of Eu- 
rope—the distinction is not drawn in 
Broomhall’s calculations) as 640 million 
bushels, against 662 million shipped to 
Europe in 1927-28. 

Since India has a small crop following 
three crops of only moderate size, and must 
be classified as a net importing country 
in 1928-29, exports to ex-Europe may be 
swelled over those of 1927-28 by 15-30 mil- 
lion bushels from this cause alone. In most 
ex-European countries, population and per 
capita consumption of wheat are appar- 
ently increasing. Egypt has a smaller crop 
this year than last, and some countries of 
Asia Minor perhaps need larger imports. 
All of these circumstances make for dis- 
tinctly larger exports to ex-Europe than in 
1927-28. But the Oriental trade bulks large 
in total ex-European trade, and annual 
variations in total exports to ex-Europe ap- 
pear to depend largely upon the Chinese 
crop. China had a good crop in 1924, and 
exports to China were very small; but 
wheat prices were high. She had a poor 
crop in 1923, and exports to China were 
very large; but wheat prices were low. 
This year the combination of circumstances 
is different: the Chinese crop appears to be 
large, and prices promise to rule low. It 
may be that exports to Japan and China 
will fall below rather than above those of 
1927-28; even so, any such decline will 
hardly counterbalance increased exports 
to India and other ex-European countries. 
Hence we anticipate larger exports to all 
ex-Europe in 1928-29 than were made in 
1927-28. But so considerable an increase as 
Broomhall expects (184 million bushels in 
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1928-29 as against 131 million in 1927-28) 
we regard as unlikely on the basis of past 
experience.* 

Hence exports both to Europe and to ex- 
Europe, and in total, now promise to exceed 
last year’s. It is too early in the season to 
fix upon definite figures. Net exports of 
record size were recorded in 1926-27, when 
the total reached about 850 million bush- 
els. In that year European countries had 
smaller crops of wheat but larger crops 
of rye than present estimates suggest for 
1928-29; the principal exporters had smaller 
wheat crops. There is little doubt that 
exportable surpluses in total will prove 
higher in 1928-29 than in 1926-27. The vol- 
ume of trade will presumably prove higher 
also unless stocks are built up to extraor- 
dinary heights in exporting countries, or 
unless domestic utilization for food and 
feed proves extraordinarily large in ex- 
porting countries. Some building up of 
stocks, especially on farms in the United 
States, may reasonably be expected; but 
that Canadian stocks should be greatly 
increased seems improbable, and the rec- 
ord of past years does not suggest that 
changes in Argentine and Australian stocks 
are ever large in absolute amount. There 
seems little reason to suppose that in- 
creased stocks or increased consumption in 
exporting countries will together prove 
quantitatively as large as the increased ex- 
portable surpluses; consequently increased 
exports will presumably occur. If so, 1928— 
29 may witness the largest international 
movement of wheat and flour in history. 

Certain details of the general movement 
may also be foreseen. Exports from Canada 
will probably prove of record size; as in 
1927-28, relatively large shipments will 
presumably be made from the Pacific ports 
because of the good crop in Alberta. Ex- 
ports from the United States bid fair to 
consist more largely of hard red winter 
wheat, as compared with last year; even 
less soft red winter is available, the durum 
and hard red spring crops are little larger, 
and the Pacific states have smaller crops. 
The Danube countries and the exporting 
countries of northern Africa, with crops of 


_ ‘For more detailed discussion of ex-European trade 
in recent years, see WHEAT SrupiEs, August 1928, IV, 
No. 9, esp. pp. 338-45. 
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record post-war size, will probably export 
exceptionally large quantities. India bids 
fair to draw considerable wheat from 
Australia in the winter months. To what 
extent wheat deficiency countries may be 
expected to increase consumption of wheat 
at a relatively low price level is conjectural, 
especially in view of the unclear position of 
other foodstuffs for which wheat serves as 
substitute. 


PRICES 


Crop developments in the last- four 
months suggest that the general level of 
wheat prices characteristic of the crop year 
has probably already been fixed below the 
level of 1927-28, and even more below the 
levels of 1924-25, 1925-26, and 1926-27. A 
sustained rise in prices to a higher level 
than that of 1927-28 seems possible only in 
the event of a near crop failure in Argen- 
tina and/or Australia; and at present no 
such occurrence can reasonably be antici- 
pated. During August, prices have closely 
approached the lowest post-war level main- 
tained through most of 1923-24. Radical 
shifts from current levels now seem im- 
probable, at least until next spring. Con- 
tinued excellent progress of the later 
Northern Hemisphere crops might cause 
slight declines from the level of mid-Au- 
gust, and poor progress might cause slight 
increases; but further changes in crop pros- 
pects in the Northern Hemisphere seem un- 
likely to exert great influence unless Russia 
should spring a surprise. The good pros- 
pects in the Southern Hemisphere appear 
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thus far not to have affected the markets 
appreciably. If these prospects are borne 
out by the harvests, the unusual concur- 
rence of large crops in all the major wheat- 
exporting countries could result in world 
prices below the level of 1923-24, even 
though Europe’s demand will be stronger 
than it was six years ago. A serious re- 
versal, such as occurred in Argentina ih 
1925, would have the opposite effect. With 
the statistical position already easy, there 
is reason to suppose that price fluctuations, 
especially in the winter months, will prove 
relatively small. 

As a consequence of the short crop, soft 
red winter wheat in the United States will 
doubtless carry high premiums, as in 
1925-26 and 1927-28. Some Pacific white 
wheat will presumably move by rail to the 
central United States, reducing supplies 
available for export from Pacific ports. 
Durum wheat is likely again to be sold at 
a considerable discount. Premiums for 
protein content on hard red spring wheat 
bid fair to rule lower than was the case in 
1927-28; but higher protein premiums on 
hard red winter, now prevailing, are likely 
to be maintained. 

The higher grades of Canadian wheat 
now promise to command smaller pre- 
miums than in 1926-27 and 1927-28, since 
the harvest is proceeding somewhat earlier 
and under more favorable conditions. 
Under the weight of heavy visible supplies, 
the relationships of near and distant fu- 
tures in Liverpool, Winnipeg, and Chicago 
promise to furnish some interesting de- 
velopments. 


This study is the work of M. kK. Bennett, with the advice of Joseph S. Davis 
and Alonzo E. Taylor, and the aid of Janet Murray and Katharine Merriam 
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TABLE I.—WuHEAT PRODUCTION IN PRINCIPAL PRODUCING AREAS, 1920—28* 
(Million bushels) 


United Aus- Argen- Hun- Jugo- Rou- Soviet , 
Year States | Canada| India tralia tina Chile |Uruguay| gary Bulgaria| Slavia | mania | Russia | Mexico 
O20 Wesweatrersrs spp) || PAS | axle) |) Te sc8))) ail || aio Oth | BS 30.0 43.0 Gabaas |} es oxic 15.0 
IMVAL Se conate 814.9 | 300.9 | 250.4 | 129.1 | 191.0 | 23.6 | 10.0 | 52.7 PAS \o7 51.8 USC || ooo Gye 
PDA Sao ese 867.6 | 399.8 | 367-0 | 109.5 | 195.8 | 25.9 5.2 | O47 32.6 44.5 BVA W 65500 13.6 
MPa acmvador 797.4 | 474.2 | 372.4 | 125.0 | 247.8 | 28.1 | 18.3 | 67.7 oe ls MOA | sssc6 13.7 
HO 24 eater se cietreys 864.4 | 262.1 | 360.6 | 164.6 | 191.1 | 24.5 9.9 | 51.6 24.7 57.8 CAS Sooo 10.4 
ODS Fetes ores Gi16247) 595-08) SoleOel 145 elo. t1 26-7 9) 10.0) ted 41.4 78.6 | 104.7 | 718.0 9.4 
O20 EBs 831.0 | 407.1 | 324.7 | 160.8 | 220.8 | 23.3 | 10.2 | 74.9 36.5 71.4 | 110.9 | 809-6 | 10-3 
Was cee anole 872.6 | 440.0 | 333.8 | 109.9 | 239.2 | 33.5 | 13.9 |. 76.9 47.3 56.6 96-7 | 749.6 |) 11-5 
TODS rere sere iMhes} |i Sagas PAS lh Sapna |) oOo wots 89.5 loi jet’ |) INO) ceoo- 11.0 

Average 
1909-13 eee 690-1 | 197-1) 851-8 | 90-5 | 147-1 | 20-1 Boat | TAs 37.8 62-0 | 158.7%) 758.9°| 11.5% 
ISP BIPM ooo 0 0 808.4 | 395.8 | 344.5 | 185.0 | 218.0 | 27.2 | 11-5 | 68.6 35.8 65.1 W720 fod 44) 
British Ger Nether- | Den 
Year Moroceo| Algeria | Tunis Egypt Isles France | many Italy Belgium lands mark | Norway) Sweden 
IGP s coco cot EO eGs2, ed Olek ee dOn8 a} 20069) | O2 00) 141k 10.3 6.0 CA) 00 10e3 
IPA Se eekade UBols | Peso 0) i) Byfa(Y || Bots) |) BYBIES 1M7/ots} || lea 14.5 8.6 1-1 yt | P58! 
UPR ve canons WR) |) ilkes) 3.4 Rao |) Cee | Peles | le | Tilo 10.6 6.2 DW -64 9.5 
NODS rca te 20-0 | 35.8 Bo, 40.7 | 58.4 | 275.6 | 106.4 | 224.8 13.4 6.2 8.9 SOO LeO) 
1A Pe eta ataande Poyas! || Alf/oes 5.2 OaeA OOOO 2OL een Oo.eci ells Orb 13.0 4.7 D9 -49 6.8 
IPAS areiaowmcre PEM) | GYAcih |) alate} Room || SMe | GRU eC allSor | AMotss 14.5 5.6 Oo -49 13.4 
OD G Aaa Leiter NGs77 jl Aeols |] lesa) Bo || BAA | ABilatss |) Qjo4t || PAW 12.8 5.5 8.8 | .59 Por 
OZ (asa 24.8 | 28.3 8.3 AUG} || GPA | Px ASoll | WADE |) IES ots} 16.3 oll 9.4 -60 | 11.3 
NODS aerearsereters oe Soll fills) a Bl esac lt Sogo 280-2 mors 6.0 Sas ot 
Average | 

IONS coond 17-0 | 35.2 6.2 Bao || HDs | Bw | eile | Week! 152 AU 6.3 583 8.1 
ar All coco Pcl || PAIS 9.6 aisoa, || dsall | aol | rks) || Valse! 14.0 5.4 8.5 -55 | 10.9 
: Portu- | Switzer- Czecho- Esthonia, Japan, | South New 
Year Spain gal land Austria |Slovakia| Poland | Finland! Latvia | Lithuania} Greece | Chosen| Africa | Zealand 
IA coe 138.6 | 10.4 3.6 eda 2O.4eu 227) 27 39 2.58 1k |) 2 algal 7-6 | 6.9 
Palle setyeeuearie 145.1 9.3 3.8 Gas) || Bteot || xed! 58 78 3-34 LOS 39r8 8.7 10.6 
OD Die erates WAxca) | MOA Pacis (oth |, Bbioo, | Zbice! oti! -96 Area Oa || Sle 6.3 8.4 
OD ners ores iso, |] Ig3624 3-8 slot) | BoA) || AK)e 7 -69 1.64 3-70 8.8 | 34.7 6.0 4.2 
VOD ees oe 121.8 8.6 Bal Sols || shoe || Ses ath 1.58 3.86 Cott |) Stias? loll 5.4 
igs 8 cause 162: Ga imelioa!! 3-5 Gs? | Boek |) iylate: 93 Ql 6.08 Inleee || AMA 7.8 4.6 
LOsbe es 146.6] 8.6 | 4.2 9-4 | 34-1 | 47-1 | 92 | 1:86) ) 25.02 91.2 se. 90 9:6 Meee) 
IS OG Sotaconkc 144.8 | 11.4 4.3 11.9 | 40.4 | 54.2 81 2.64 6.35 13.3 | 40.4 6.6 9.2 

OOS once oie: 141.1] 6.6 melodies Nts ERO Th ales oe WE LCs aed nS 3 

Average 

OOS SI Serer. 18054 |) 11-87) 3:3 Paces) Se) || Sars 14 1.48 3.63 16.3’ | 32.0 6.0 6.9 
1923-27 ..... 146.6 | 10.8 | 3.8 9-9 | 86.4} 48.3 | .88 | 1.98 | (5.00 4] JO:4: 1) 87.9 | 7.8 Feness 


*Data of U.S. Department of Agriculture. For 1909-13, including U.S. Department of Agricultur i 
within post-war boundaries. Dots (....) indicate that data are not available. : oS ee 
« Four-year average. @England and Wales only. 


» Regarded as too low by Soviet officials, whose estimate ¢ Official esti i s 
Pe eet coven ’ ete see te for winter wheat plus an allowance for 


¢ Three-year average. ? One year only. 
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TABLE I]—WEEKLY Wueat REeEceEIpts AT PRIMARY MARKETS IN THE UNITED STATES AND CANADA* 
(Million bushels) 


ite United States Fort William and Port Arthur Vancouver 
n 
1925 1926 1927 1928 1925 1926 1927 1928 1925 1926 19274 19284 
ISO gs, oo Ries cnet eres Fécell: |) Pasth | Blorhey || lsecks 1.30 OL -83 -48 14 Holby |) abotlis- |) Pas Zhe: 
1.80 BPA || axe) | Alae@: 74 -68 64 573 38 isi) |) alae 3 lhe 
2.84 |- 2.79 | 2.98 | 4.48 17 52 -09 26 24 -93 DAT e 2th 
195: Sour) || ByoZHk || leaky 3200 -29 | 4.34 -26 28 -69 SH |) Pe 
NEE RY Se een ae eae i 2.85 Belo) | oe28 4.07 3.08 -18 | 6.86 -09 44 86 Eh || Peoteal 
3-19 3-51 | 3-60 | 4.86 2.33 QAt | 6-42 +20 -49 -56 TOA aes 
2.88 3-09 | 3.89 | 6.70 1.12 ALAN ioe) Bioteve |) taal} -43 3D 4 95: 
5-19 3-60 | 5.20 | 7.46 1.09 4.75 | 2:96 | 6.56 -39 22 “A9) | SAS 
5-45 4.83 | 4.92 | 4.88 1.68 Salsye || yateya |) Clore 34 -07 ad) |) alec) 
ARita’S> see. ee eee 5-75 3-686) 4.93" 4.32 90 | 4.89 | 2.49 | 4.22 28 -06 oA | abet 
4.83 SISAL | RICCO ais keno it 83 Desle I Le99 4.54 -38 -04 oll of ye 
4.61 B55 4.03 | 3.10 89 2.94 | 1.48 | 5.08 21 -04 ollye || 1heyAll 
5.02 5-67 | 4.15 | 2.89 1.01 ZlA 1.33, |) 4-38 -03 -08 -18 -64 
JADA RY Aa cane yee 4.95 lol) |! ofS || ah lade Woy || disaBe | eicgR -05 -05 -06 -46 
tea9 | 13:79 | 8:54 | 7.40 Thetelt |) AADEE |) Yast || ebapes: 05 -10 07 -69 
7.75 (14.25 |40-35. | 14.24 1.90 1.63 | 2.89 | 3.14 -06 -06 -04 -50 
AT67 19°26 35:9 185576 1.31 Hci) || Boil |) siolbe7 -03 -01 -02 -46 
25.25 |26-01 | 238.93 292 VN e2ol | oU3d 03 -05 -00 -72 


* United States data are unofficial figures compiled from Grain World; Fort William and Port Arthur data are 
official figures for net receipts furnished by Canadian Board of Grain Commissioners; Vancouver data are official figures 


compiled from Canadian Grain Statistics. 


United States and Fort William and Port Arthur data begin with figures for 


weeks ending April 4, 1925, April 3, 1926, April 2, 1927, and March 31, 1928; Vancouver figures are for weeks ending one 


day earlier. 


* Receipts at Prince Rupert included. 


TABLE II].—MontTuHiy Wueat RECEIPTS AT PRIMARY MARKETS IN THE UNITED STATES AND CANADA 


FROM AuGusT 1924* 


(Million bushels) 


a . United States primary markets Fort William and Port Arthur Vancouver 

ash 1924-25 1925-26 | 1926-27 | 1927-28 1924-25 | 1925-26 | 1926-27 | 1927-28 1924-25 1925-26 | 1926-27 | 1927-28 
JNU oy Gtg one Dae CREE RONE 93 .0 ERs ll Zales || teak ek 1LAW Wao 2.4 al - DY alle -09 
SOD liencgeeseuciet a st nen 82.1 sofa, “kotor ll are Goll A5eT || 82-8 8.6 -41 -28 =29 -32 
OG Aa og ua cet 88.0 “tool |) <axfadl 13-2 40.9 Eton) |! aol || Gilat! 3.98 T0496. 30 ul orle 
INOW es sctcl bisscgesie > 60.5 34.1 | 29.8 | 44.8 42.7 laa |) (Uae | vale: AUS I) Geri) Pores || 1M rks! 
AUS—NOV. -... >. D2oeo lied MelSiee leZd oes 92.0 | 151.6 | 150.9 | 183.4 9.65 | 17.66 | 14.00 | 17.36 
WCC rehearse 2.3 36.3 BAG || Ppseeh || AAovaHs 20.3 estas | Adaes) || Al 4.21 Gol4zeG-GSnieliesk 
WAIT re puss <a> 24.7 Zeb 24200pezsco 4.1 TOSS | TE |) Paleal 8.84 | 10.03 | 6.83 | 16.49 
Hebi cesotree ss 19.9 1602) ole 2225; 6.2 4.0 8.6 9.5 2.08 Totes || AERA |) pA! 
IMEI eo cope veal here: c 17.3 15:1 | 16.6) 26:3 8.5 34 6:3 3-0 14 6.98 | 5.94 | 10.50 
DOWER sono 5 os 98.2 87.8 | 84.6 | 98.8 39.1 71.2 | 55.2 | 74-9 | 10-87 30-89)))23.67 )) 61-34 
PAST) Ee eee ahs sense oyehesse 10.4 1450 1447-9 8.1 iors |) 1 Pyale 4) Is OP |) Sielsse! || Bioltsy || al(O)oteks! 
Waivers oe cate erence 17.6 15.7 | 19.2) 25.9 7.0 7c% || ilelob || alefele Lead 12207 15639 743 
QUIMVCH coeis teers scl = 21.9 PALA || AUB |) alsxeas 4.1 13.6 (foes || aio! 74 aps -61 | 3.66 
MUL UV ecwereieeaa 2 sects 41.8 Aa) || tifelets: ee Ona 6.4 | 10.7) 14.4 sali ovetl -14| 2.44 
ADIs JIL © ayo -erer- Oihage | bese | slalaseal Deo 39.0 | 47.9 53.0 3-41 5.27 | 5.89 | 24.41 
IANO) ULye a rereit ey 513.5 | 386.9 | 384.9 157.0 | 261.8 | 254.0 | 261.3 | 28.93 | 538.82 | 48.56 | 93.11 


* United States data are unofficial figures compiled from Survey of Current Business; Canadian data are official figures 
from Reports on the Grain Trade of Canada and Canadian Grain Statistics. Vancouver figures include receipts at Prince 


Rupert after October 1, 1926. 
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TABLE I1V.—WEEKLY WHEAT AND FLOUR SHIPMENTS BY AREAS OF ORIGIN AND DESTINATION, 
APRIL—JULY, 1928* 


(Million bushels) 


Week ending North | Argentina, Other To To 
America Uruguay | Australia Russia Danube India countries Total Europe | ex-Europe 

INDY oe lense meee 8.02 5.99 2.30 14 02 39 16.86 18.49 Boal 
Ale Oe evn coemere 8.93 6.94 leo eye 587 17.66 15.32 2.34 

Pa We Behe 8.73 5.48 eGE | ese Oh “Bex 04 41° 16231 9) 12286 3.45 

PR cnc cee RE 6.91 thy 222 ee ero ome th Mayexe san ei] Ws Ae 12.08 326 
WED ie Siero tces emt 8.24 2.33 1.50 | 03 -38 tl) || ASS 9.87 oil! 
A Peters iote 5.58 4.50 ORCA TAT Me eas ae -08 67% 14.17 11.01 3-16 

a ecw wane 8.88 Mole Ven) ls a te Macs AO -69? 14.79- | 12-57 Py? 

20 neta 8.52 3.78 Bol | ges |) Boe -09 50 15.94 | 12.76 3-18 
Sunes 2 8.78 2.68 ike Cire ne ee 00° by) 86) Me i4el Sch eh, 72) ieoeae 
Weresbinsee 8.39 3-65 Se OH seen = Filan Weaoe 25 | 04 | 18.49 | 11.25 2.24 

aK Obes, Seto cee 8.57 ele) POGMmN Merce stn. ae 5y0 (ie tee (Sam et Coes COT mn ae clea he 2-56 

2 Oe 6.67 4.17 SU O gents Mecatic ie nee 1.00 —— .89 loom else 2.38 

PA eens Gere 6.62 Boa || Bette vee | ee we a | ais) Tass! 2.92 
AMUN Wise letras 7.65 2.89 170 salar OLS wae = a OOS 13.03~—| 10.41 2.62 
I oe 9.23 3.01 Omg jess Fa hs: 81 | .73* | 14.08 | 11.59 | 2.44 

Oil ease es 8.36) i) 2.0! LEDO Mel) areie joes -oo | +62" 1 AS 87 Ul 11205 Dede 
DSiscrcre ces 9.60 egal 67 soyeh wet meus 02 | 54 | VOD: 10.09 DEAS 

| 
NUS oye Ae terse e DEON ey etal Sofe 04 sll | otal) 12.18 | 10.23 | 1.95 


* Here converted from data in Broomhall’s Corn Trade News. Broomhall’s weekly figures do not always check with 
his cumulative totals, which presumably include later revisions. Shipments from ‘“‘other countries’? apparently include 
a part of the shipments from the Danube and Russia in most weeks. 

“Includes 20 thousand bushels shipped from Chile. 

> Includes 10 thousand bushels shipped from Chile. 

¢ Includes 30 thousand bushels shipped from Chile. 
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TABLE V.—INTERNATIONAL TRADE IN WHEAT AND FLour, MONTHLY FROM JULY 1927* 


(Million bushels) 
A.—NetT Exports 


Month United Argen- Rou- Jugo- 
States | Canada India |Australia tina mania |Hungary| Slavia Poland | Algeria Tunis Egypt 
UR tek Pee a Pie wer eG. |) Balle Vege 9.9 Gull 1:26 || <06 (42)P |) (226)8)) CLO Gary 
AU... . 5.52. 97.5) | 14.5: | 1.57° | 4.4 5.0 decade 2:09 | 228 (.08)?} .51 | (.09)®| (.51)? 
Sepia ata. 39.0 ipod 817 a 5.4 1.88 3.28 -16 (2510)) as: een cond 3) alan ee) 
OCs ae 34.7 23.4 74 Vac) 5.8 | 1.14 2.57 15 (-45)?} (219) |) (.27)®) (.60)2 
INOViG sss care 24.8 57.9 S08 1.6 5.0 | 1.24 2.26 “22 (.58)"| .56 (.02)?| (.64)” 
DEE es ek 10.2 | 49.1 -35° | 2.8 Bigs |e Oe Hott |. 218 Ns (64%) 16. (208) aceon 
AIT oles 3 eerie ileal 18.6 SPAS 9.3 24.1 20) 1.14 -00° (@21)?| 384 00% | (.57)? 
CD serste cn --c. 5.0 21.8 (.60)") 6.4 29.7 | -16 146) (09)? | (09) 54 (.02)”| (.59)? 
WEN are ee 5.8 BGT | sihke  B)sal SMa) oes tele | (Calls? | (oOR)Y) la (.04)?| (.60)? 
FAN 0 Dy gine aan Paes eb = aalsal 487 1-3 21-3 ee 1.42 (1G) Palen 4:7) | ener, (.06)°| (.49)® 
IVa Vacs topeae te 6.7 | 34.2 [682 ea9e5: 14.9 1.54 Sane (2547) 2a .65 sae (.66)? 
LUTELOCS an i eget 7-1 | 25.2 | 2.50 |_8:6 16.5 | 96 (2.04), .68 . (.42) 
a Vane eects 5: Holl 3) “ebs) We eet Mlle eke Ss Settee ete RAG 
B.—NeEt Imports 
Month Irish | United Nether- | Seandi- | Switzer-| Czecho- | Baltic 
Free St. | Kingdom) France Germany] Belgium Italy lands navia land | Slovakia Statese | Japan 
| | | | | 
MULL Vanebare csr: 1.70 | 17.33 | 10.00 | 10.19 3.62 7.59 2.02 | 2.06 1.438 | 1.56 | .63 | MeiGg 
FANUES SS Sess oe TOM) 20678. |) rai 6.48 3.50 3.92 2.10 1.86 mats |) cea Walsh || ore 
SED ier tm 1.82 | 19.59 | 7.20 6.96 3.67 | 2.96 2.80 | 2.35 SAY |} Ae or) eae 
AD GCURR Ses Seeeots ibSAty |) eseakkey ))  Biaike | Glewa} Aryl Dian es Sisal) Pecilsi. || ile Se aot? ake | ott 
INGO Ge ora De ae Oso a eeeoO 8.96 3-60 |, 4.86 | 3-60 | 2.45 PAU | ast! || il 89% 
IBY ete Seen 1.93 | 15.74 | 3.93 8.06 3.62 6.19 MANS || Motel’) Ubstel) | PeseBs if ote i GSE 
LEVI £3 ait waren 1.34 | 6-78 | 3.02 7.84 3.02 7-45 Pepi || Aleve 2.28 1 BS 1.16 1.90° 
ROD eA saee cs 1.55 | 14.85 2.80 6-11 2290 6.98 202 V8 1.59 | 1-30 | -59 | 1-55 
Wiaibaeket cin. a: 1.54 | S361 213 6.99 3.94 9.83 2.96 | 2.39 1.68 Meals |) — ole | 2.55% 
JNO) aceon emer 1.64 | 16.80 | 2.02 8.88 3.56 | 11.98 BoM 2.40 1.48 | Wags |) otk) | Z2raoe 
LAV aaerebe tie, stort 50 17.03 | 1.82 6.88 PvA | tlhe Ce! 2.19 2.26 1.05 1.98 | 64 S000 
DU cscs 1.64 | 17.59 | 2.47 | 6.00 | 3.64 | 9.60,| 2.86 | 1.94 20 1-026 ee Cole. os 
Le eee | 19.36 Pad i eee a ae ee Pye Se Ae wea Loreen 
*Data from official sources and International Institute of Agriculture. 
“ Gross, not net. ¢ Net export of 500 bushels. e Finland, Esthonia, Latvia. 
®’ Net import. @Net export of 3,300 bushels. ? Excluding Latvia. 


TABLE VI.—WEEKLY VISIBLE SUPPLIES OF WHEAT IN NortTH AMERICA, UNITED KINGDOM, AND AFLOAT, 
ApRIL—JULY, 1928* 


(Million bushels) 


United U.K. |Afloat to United U.K. {Afloat to 

Date States | Canada| ports | Europe | Total Date States | Canada| ports | Europe | Total 
PMO) eae Maelo 71,9 71 144.571 7-2 eid! pee Yall) Mires) Ae oceac 52:0 109.7 | 10.0 Doe Ou lnze led 
ge haat 69.9 | 140.2 7.4 68.3 285.8 A nae 50.6 106.4 956 Bort |) Wee 
Pal Fee te 68.2 | 1386.1 Theda 67.1 278.6 IN sonserarcd 47.1 100.9 9.8 O48o PAG al| 
Seca 66.2 131.9 8.8 66.4 | 278.8 DOr 44.2 99.5. 9.4 | EME || Palate} 
3 eee as 42.2 94.2 10.4 50.2 LEO 

INGE Be a6 6c 63.7 119.7 9.6 61.7 254.7 
; 1 le eenae 61.7 113.8 8.4 60.3 Puurery Iibilbye Yio ao eae 42.2 89.6 10.6 49.5 191.9 
ges he ec 58-1 112.0 7.6 60-3 | 2388.0 MA Aree 4 43.3 85.6 9.8 50-0 | 188.7 
P) ei 54.7 110.9 7-6 562d | 2a0e0. OA ee phone 47.6 Locomia Oe 49.1 | 1838.2 
Prete siiG tee fall 69.7 10.4 44.7 181.9 


es ited States data from Bradstreet’s; Canadian data from Canadian Grain Statistics ; U.K. and afloat data from Broom- 
cues Trade News. Canadian figures are for days preceding dates indicated in the above table, and are adjusted to 
bring stocks in western country elevators into the correct week. 
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TABLE VII.—Wor.Lp VISIBLE WHEAT SuppLies, AucusT 1, 1920-28, AND MontTHLy, 1927—28* 
(Million bushels) 


United Argen- 

Date United | Canada| Argen- |Australia| Kingdom] Afloat to| North tina, |U.K. and| Grand | Total ex- 

States tina ports Europe | America |Australia|} afloat total |Australia 

LO ZORAUS licen. 42.7 8.2 Roll 21.5 12.8 76.2 50.9) | 31-2 89.0 | 171.1 | 148.6 

OR NOI Ie ane ooe 56.2 8.9 3.7 30.0 7.6 BY fae) Gil || BBoe/ 65.5 | 164.3 | 134.3 

GP, AMES. Mocs aot ac 43.1 iss Paes 3.0 Col 48.9 62.4 ee RRA) 4) PR | Tals 

1923 Aig. ale aa 5: 13-3 14.1 4.4 18.0 8.2 39.0 87.4 | 22.4 Abid BY || t6E).() 

OY AMES Is odsg a6 al 31.6 6.8 30.0 9:9 41.8 103.7 | 36.8 Bikar 1) ISA TCH 

MS NES Tees oh oor 57.3 Qoee ol 8.4 On, Belo! 80.7 16.1 42.5 | 139°3° | 1380-9 

PO ANS: Mek ao oone 64.2 28.3 4.1 6.2 4.3 38.6 ODE Om Ores 42.9 | 145.7 | 189.5 

KP INURE Aes cccltmoie 65.9 AWGotl 5.9 Wet 7.8 46.1 108.6 | 18.6 53.9 | 181.1 | 168.3 

Septtalitvss cca cn 108.7 27.4 4.8 9.7 10.4 44.0 136.1 14.5 54.4 | 205.0 | 195.3 

OctyiFye ns 143.7 ae 4.4 6.8 10.0 50.0 165.9 lilo 6050) 1) 287.1 28083 

INOWiegelitcs cena 156.0 72.0 3-6 3-0 8.6 56.1 228.0 6.6 64.7 | 299.3 | 296.3 

Decree. ses 154.7 | 120.9 3.6 otf 9.6 Yall 275.6 4.3 66.7 | 846.6 | 345.9 

SORES. dein Ihod4 dase 143.4 | 157.8 lal! 41.0 8.0 46.1 301.2 | 44.7 54.1 | 400.0 | 359.0 

Mebral vce ct 128.9 | 162.8 8.0 51.0 6.4 65.5 MoMlotl || BQorl) T1L-9. 41. 422-6 |) 371-6 

Mar srlletsae cei Ii; || WES: | lots 43.5 5.8 66.9 Bis cll || “aioe? (att | Gipisil || SHS) 

ApYomlc casos Talath |) TER || 1ePsate! 36.0 Toll 68.4 256.7 | 48.8 76.1 381.6 | 345.6 

Maal eerie: ites | Boake 24.5 9.8 65.7 228.90 3o2o 75-5 | 339.9 | 315.4 

Asin Weg oboe 75-1 | 107.3 9.9 26.0 10.1 55-0 18224 eloo eg, 65.1 | 283-4 | 257-4 

outlived sere 61.1 95.6 Hott 19.5 10.4 UE MAGoll |) Alor 60.6 | 244.5 | 225.0 

TNE: Ds ete OS Bic 88.1 69.2 5.9 9.5 10.1 44.7 157-3 15.4 5458 | 227-5) 21820 
Average, Aug. 1 

OT OSTA an ere oe 58.8 10.8 Ilog! Bagh! || aajat! B0e2 69.6 (lors? |) EADS Bee |) TPA ss 

TS SUE sees. bes cea eee 66.5 28.0 5.8 15.1 1-9 39.7 9400 1 2069 47.6 | 163.0 | 147.9 


*A joint compilation by Broomhall, the Daily Market Record, Minneapolis, and the Daily Trade Bulletin, Chicago, 
here summarized from Broomhall’s Corn Trade News and the Daily Trade Bulletin. Includes some flour stocks. 


“For Australia, 4-year average, 1911-14. 


TABLE VIII.—UNITED STATES AND CANADIAN CARRYOVERS OF WHEAT, 1919—28* 
(Thousand bushels) 


United States (July 1) Canada (August 31, 1919-23; July 31, 1924-27) 
Year In country | Commercial 
Total On farms | mills and visible Total On farms In In In 

elevators | (Bradstreet’s) elevators transit | flour mills 
OL OR ters ee eer. 49,806 | 19,261 | 19,672 NOSES Nh Sneane 2 2,149 Spelie Mh Saat S| Baar ¢ 
PALS a qoeaen eat 110,254 | 49,546 | 37,304 PA I ana ¢ yw) MBO | neean . 238 
ICP Ds Siocaeonen ears 93,840 | 56,707 | 27,167 9,966 13,727 2,144 4,831 6,032 720 
OD Dye te: 81,457 82,309 | 28,756 20,342 20,590 2,360 11,024 4,578 2,628 
LOD 3B ae foe 102,414 | 85,894 | 87,117 29,403 11,690 1,441 5,051 2,758 2,440 
dO Ye rer atereie Eee 106,204 30,981 | 36,626 38,597 45,159” 7,363° | 27,400? | 5,856? 4,539? 
ODD Rey Ae eae 86,447 29,357 | 25,287 31,803 26, 483 2,709 17,939 3,835. 2,000 
MO ORE neers 65,949 | 20,973 | 28,490 16,486 35,601 3,987 25,451 3,163 3,000 
HPAP ES, Casi ereutpde ae (EU || iloPAalis |b MAllorlete: 25,516 50,586 4,264 37,079 5,243 4,000 
1928 Meet ON heer 84,514 | 23,450 | 18,856 42,208 76,484. 4,186 53,570 | 138,728 5,000 

verage 

LO TOS TA na 89,411 82,485 | 31,600 “BVI || croc GON) Mesut OO betareaer S Bee g 
1923S OT anes ens 87,164 | 28,884 | 29,919 28,861. |) “oe ea 2 a 


* Bradstreet’s visible, and official data of U.S Department of Agriculture and Domini isti 
fs 5 ome on B 
especially Agriculture Yearbooks, Canada Yearbooks, Grain World, and press releases. wae 
“Not available. 


: eet . 
> July 31, as for later years. For 1924 quantities in farmers’ hands relate to August 


31; for subsequent years to July 31. 
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TABLE IX.—WEEKLY CasH Prices oF REPRESENTATIVE WHEATS IN LEADING ExporTING AND IMPORTING 
MARKETS, Marcu—JuLy, 1928* 


(U.S. dollars per bushel) 


United States Canada Argentina Liverpool 
j No. 2 No. 2 No. 1 No. 2 
Month Red Hard Dark Amber No.1 No. 3 

Winter | Winter |Northern} Durum |/Manitoba| Manitoba Spot No.1 No. 3 Argen- 
(St. (Kansas (Minne- (Minne- || (Winni- (Winni- || (Buenos Mani- | Mani- | Pacific; No. 2 tine Aus- 
Louis) | City) | apolis) | apolis) peg) peg) | Aires) toba toba | White | Winter | Rosafe | tralian 

Mama enis 161 85 1.45. 1.33 1.45 1.28 | 12 1D. |) aSal jf aah th aoe Pawlet |! Tae 
1.66 | 1.38 1.48 133 1.47 29) 1.28 1.68 | 1.66 | 0.4. n.d. | 1.46 | 1.60 
1.68 | 1.36 1.45 ou! 1.48 1.30 1.30 WE) tL Ge |) Teak | eels aL aR |) aL 
TESA alae 1.47 1.35 1.49 ile 1.381 aoe! Wage | MAGI |} sme | alee |) oC 
Gm melee 1.47 1.35 1.50 1.33 1.30 isos Nasty | Lg eae | aleaal | aaa 

INOS Aeneas il jehh eases} ieod 1.35 131 eles iljaill mes | Wee ft a6} || wees || TIASSL | Teel 
doom lead 11 5 1.40 1.54 1.40 1.33 WEY) Wests Pp Ms | sacle | 4 |) Ie 
(LS) i Seas 1.67 | 1.46 1.58 1.44 1.38 Wes | USCS NI) ea) ares) Ae) |) ALG 
elanlleGd, SAL = etlgeul 1.60 | V4 5a ee leoe 1.71 | 1.64 | n.a. oGis It West | IL Gs 

Maw ais. « Ze20i 169 1.74 1.48 1.63. 1.47 1.42 Wath | Uh | Seti) Sn) TGA || iL 7) 
2.04 | 1.64 1.68 1.44 1.61 1.45 1.42 OMG) Det Ge GOs ele G9 
SSI eeleor 1.60 | 1.36 1.56 1.40 || 1.38 1.68 | 1.61 | 2-4. mse || MAG | ILO 
es) abst of alsa 1.38 1.56 1.41 1.38 n.q n.d. | n.q. | n.q. | 1,6] | 2-4. 

UNE. 52 vane stems | Leu i) ala! 1.36 1.50 1.36 La To's Coo |e cCa's Ceo | ts Cleo aie Cen ef ees Se IE 
ibsteyirell WSs oll Lt 1.36 1.48 1.38 1530 minis | UG! | eS. | aoe | ToS) |) I eS 
1.80 | 1.49 Loot 129 1.42 Wes 1.30 n.q TO) | TLYRee | amc | gL a) | TLR 
1.75 | 1.49 ow IL PAS 1.39 1.28 IPA moGls | a4 | 1168) | WSs) | 11.48) | 1.60 

AWRY Sn age Led 1a 45 iL gBY? IL PH 1.39 1.28 1.28 aes |) IAG I GS | aeecic | TA | IL By 
2 We 136 1.53 11,8 1.40 IL 28) Woe MoGin I We | aces) || taisio | ho byh | a BRe 
15D eles: 1.49 ue24: 1.35 WE Lae meets | WAL alae 4) eee | alsa | ae 
1 le 2G 1.46 1.19 1.29 11S el. 27 nd. | 1.40 | 1.58) 1.46) 1.45 | 1.56 
1A ets 1.38 Tolle 1.24 iL 1822; n.q 1S | ewe | secs | aul || G4 


* United States prices are weekly averages of daily weighted prices for weeks ending Friday, compiled from Crops and 
Markets. Canadian prices are averages for weeks ending Saturday, compiled from Canadian Grain Statistics. Liverpool 
prices are for Tuesday of the same week and are from Broomhall’s Corn Trade News. Argentine prices are averages for 
weeks ending Saturday, from Times of Argentina. No quotation is signified by “n.q.” 


TABLE X.—MoNTHLY PRICES OF DOMESTIC WHEAT IN EvuROPE, FROM AvuGuST, 1925* 
(U.S, dollars per bushel) 


Great Britain France (Chartres) Italy (Milan) Germany (Berlin) 

eee 1925-26 1926-27 1927-28 1925-26 1926-27 1927-28 1925-26 1926-27 1927-28 1925-26 1926-27 1927-28 
AUER fester he 8 1.53 1.76 1.63 1.62 1.61 1.75 1.88 1.85 1.75° | 1.55 1% ios? 
SYSIOS as igiaene 1.48 1.46 1.43 1.57 ikeeiz 1.57 1.94 Dis 1Lo7} 1.38 ISA 1.68 
OCH wa erat: 1.34 1.48 lod¥f 1.48 1.88 1.54 1.94 BoA Narftl leon er 1.62 
INOVAt ecient: 1.45 1.62 1.32 Nats 1.96 1.48 188) 2.20 1.90 1.49 1.78 1.57 
Dey s. cima s 1.60 1.55 129) 1.33 1.78 1.58 Piola) eo 1.88 162 1.74 1.538 
PAM Cee srcsgsee ase: 1.60 1.55 129 1.39 1.88 1.58 Peo Met 2.13 1.93 1.61 Met 1.52 
eb Me cccccioc 1.54 1.54 1.26 1.42 1.81 1.56 2.16 Dell 1.94° || 1.60 ols 1.49 
IMAI easter ene 1.51 1.52 1.27 1.39 1.70 1.65 2.14 Moll boOH 1.66 1.73 1.59 
PANDO T soko wlsicts.> 1.57 1.50 1.34 1.40 1.82 1.74 2.20 2.02 1.87 1.76 st 
Na ar hte ness 1.75 1.58 1.43 1.39 ogy! 1.87 2) 2.16 Oe ieee 2: 1.73 
SION. 6 aae.eune bolt 1.65 1.43 1.52 1.88 1.85 2.20 Ue n.d. 1.96° | 1.66 
ULV ones eters ese 1.84 1.64 1.41 1.53 1.81 1.76 1.98 1.80 n.d. n.d. eeye 


* Data for Great Britain are averages of weekly average Gazette prices as given in the Economist ; for France, averages 
of Saturday prices furnished directly by Federal Reserve Board; for Italy, averages of Friday prices of soft wheat as given 
in International Crop Report and Agricultural Statistics; for Germany, monthly average prices as given in Wirtschaft und 
Statistik. All data are converted, for convenience, from the domestic currency in- which they are quoted in the above 
sources into U.S. money by monthly average exchange rates. No quotation is signified by “n.q. 
¢ First half of May. 


@ Three-week average. ny REM AETTUT aS 


’ Second half of August. 
¢ First half of February. 
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TaBLE XI.—APPROXIMATE DISPOSITION OF WHEAT SUPPLIES IN Four LEADING EXPORTING COUNTRIES, 
1923-24 ro 1927—28* 


(Million bushels) 


United States (July-June) Canada (August—July) 
gee 1993-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 || t923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 

InitialestOcksaaereretcne rer pe 165°| 135 111 138 29 41 26 35 48 
INE WARCLOD ye crane cies cis oe rae 797 864 | 676 831 873 474 262 395 407 440 

TRoall GlpVONIES. ooo 0 aooo~ ooo 6 948 1,029 811 942 | 1,011 503 303 421 442 488 

| | 

INGLROX DOLLS oe Pinan) Snr yore 1S | Dass: 95 209 194 346 192 | 324 292 332 
Seed requirements .6..50..:..: 79 84} 82 89 96 39 39 | 40 39 | 41 
Consumedstor [00 errr cr nts 477 | 479} 492 | 492 | 902 42 AL eae eee 45 
Unmerchantable and lost in ] | | | | | 

Cleaning pat ae eae 31 22 TRS i BH 39 
Jeo! OMA TUNIS Stereo dd Oald od Bone j o 73 at Me ua We UG: 5 | 5 10 10 
Apparent error in crop estimate) | | | >All —23 —43 ile —54 
Shocker candi wile ee 165” | 135| 11 | 138 | 142] 41 | 96 | 35 | ae) Nye 

Total disappearance. ...5..... 948 1,029 |} 811 942 | 1,011 503 303 | 421 442 488 

Argentina (August-July) Australia (August—July) 
eee 1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 || 1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28 

linitialestOck cere reece ricer 56 63 57 67 61 42 38 | 36 30 4] 
INGWACLOD ers comers neste oeicnetaes 248 il 191 DPA 239 125 165 115 161 110 

NOWAL SHDMIES., oancasoocaaoe 304 954 | 248 288 300 167 203 | 151 191 151 
INGieX POLES mame icin iter aor 172 1230 94 148 178 86 124 | 77 103 69 
Seed requirements............ 21 23 25 24 25 10 Wb) all 12 12 
Consiumedstorstoodim..maercc 45 49 | 54 55 56 28 2 ee 30 30 
Beedeandiwastemancn «a omic 3 2 8 5 4 5 3 4 | 5 5 
Stocksgatsendaeg sacri 63 57 67 61 aye 38 36 |) 730 4] 385 

Total disappearance........- 304 254 | 248 288 300 167 203 151 191 151 


* Based so far as possible upon official estimates for the various items of supply and disposition. Estimates for 1927-28 
are preliminary. For detailed explanation of our method of estimation and adjustment of items in the disposition table, 
see notes in WueatT Stupies, IV, 61 f. 


«This estimate perhaps too low. See Wueat Stupies, February 1928, IV, 169-70, 180. 
» This estimate perhaps too high. See loc. cit. 
¢ Presumably too low. See text, p. 368. 


WHEAT STUDIES of the FOOD RESEARCH INSTITUTE 


Special studies (exclusive of review and survey numbers) in Volumes I-IV are listed below with 


prices. 


No. 2. 


No. 4 
No. 6 
No. 7. 
No. 8 
No. 9 


Pes 
[o) 
SO 


Z 
Sa 
© oo 


7 
ot 
ee 


Z 
° 
Coomr 


Z, 
Sag 
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VOLUME I 


Current Sources Concerning Wheat Supplies, Movements, and Prices: A Select List, with Com- 
ments. January 1925. $1.00 


. The Dispensability of a Wheat Surplus in the United States. March 1925. $1.00 
. Farm Costs of Wheat Production in the North American Spring-Wheat Belt. May 1925. $1.00 


European Wheat Production as Affecting Import Requirements. June 1925. $0.50 


. Canada as a Producer and Exporter of Wheat. July 1925. $2.00 
. The Disposition of American Wheat Supplies: A Critical Appraisal of Statistical Procedures. 


August 1925. $1.00 
VOLUME II 


. A National Wheat-Growers’ Co-operative: Its Problems, Opportunities, and Limitations. Janu- 


ary 1926. $1.50 


. Protein Content: A Neglected Factor in Wheat Grades. February 1926. $0.50 
. Price Spreads and Shipment Costs in the Wheat Export Trade of Canada. March 1926. $1.00 
. Wheat Acreage and Production in the United States since 1866: A Revision of Official Esti- 


mates. June 1926. $1.00 


. The Decline in Per Capita Consumption of Flour in the United States. July 1926. $1.00 
. A Selected Bibliography of Publications, 1920-25, Relating to the World Wheat Situation. 


August 1926. $1.00 
VOLUME III 


. American Importation of Canadian Wheat. November 1926. $1.50 
. The McNary-Haugen Plan as Applied to Wheat: Operating Problems and Economic Conse- 


quences. February 1927. $1.00 


. The McNary-Haugen Plan as Applied to Wheat: Limitations Imposed by the Present Tariff. 


March 1927. $1.00 


. Comparative Levels of Wheat Prices in the United States and Canada. June 1927. $0.50 
. India as a Producer and Exporter of Wheat. July 1927. $2.00 
. Reactions in Exporting and Importing Countries to Changes in Wheat Prices. August 1927. $0.50 


VOLUME IV 


. Statistics of American Wheat Milling and Flour Disposition since 1879. December 1927. $1.00 
. Disposition of American Wheat since 1896. February 1928. $1.00 


Rye in Its Relations to Wheat. March 1928. $1.50 
The Objectives of Wheat Breeding. June 1928. $0.50 


. British Parcels Prices: A World Wheat Price Series. July 1928. $1.00 
. Ex-European Trade in Wheat and Flour. August 1928. $1.50 


RECENT CONTRIBUTIONS FROM THE FOOD RESEARCH INSTITUTE 


G 38. 
G 39. 


G 42. 
G. 43. 
G 44. 


ER 21. 
ER 22. 


ER 23. 
ER 24. 


ER 25. 


(Reprints available free on request) 


“Forecasting the Price of Wheat,” Holbrook Working. Journal of Farm Economics, July 1927 

“America’s Agricultural Position and Policy,” J. S. Davis. Harvard Business Review, January 
1928 

“The Future Food Supply of the United States,’ A. E. Taylor. Bulletin of the New York Acad- 
emy of Medicine, November 1927 

Review of Business Cycles: The Problem and Its Setting (by Wesley C. Mitchell), Holbrook 
Working. Journal of the American Statistical Association, March 1928 

“Some Observations on Federal Agricultural Statistics,” J. S. Davis. Journal of the American 
Statistical Association, Supplement, March 1928 


“Starch in Flour,” C. L. Alsberg. Cereal Chemistry, November 1927 

“The Heat Coagulation of Gluten,” C. L. Alsberg and Elizabeth P. Griffing. Cereal Chemistry, 
November 1927 - 

“Studies upon Wheat Grown Under Constant Conditions—I,” H. L. Van de Sande-Bakhuyzen. 
Plant Physiology, January 1928 ; 

“Specific Rotation and Phosphate Content of Cold-Water-Soluble Fractions of Ground Corn 
and Wheat Starches,” John Field, Il. Proceedings of the Society for Experimental Biology 
and Medicine, 1928 

“Observations on the Rennin Coagulation of Milk,” J. B. Stone and C. L. Alsberg. Journal of 
Biological Chemistry, July 1928 
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FOOD RESEARCH INSTITUTE 
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GREAT BriTAIN: P. S. KING & SON, LTD., 14, Great Smith Street, Westminster, S.W. 1, London. 


ANALYTICAL INDEX 


VOLUME IV, 1927-28 


Abruzzi rye, 195 

Acreage, 1, 8, 45, 256 ff., 261, 380, 
384; abandonment of, 49, 256 ff., 
358, 363-64; farmers’ intentions 
to plant, 30, 258; trend of Euro- 
pean, 6, 256-57; of wheat com- 
pared to rye since 1900, 186 

Africa, see country headings 


Agresti, Olivia R., contributor to 
Wheat Studies, 13 


Agricultural relations of wheat 
and rye, 182 ff. ~ 
Algeria: 


Acreage in, 45 

Crops of, 7, 47, 129, 261, 358, 384 

Domestic utilization in, 60 

Exports of, 52, 55, 132,.261, 387 

Flour exports of, 53, 262 

Imports of, 333 

Yield per acre in, 46 
Alimentary pastes, 281 f., 335 


Alsberg, Carl L., contributor to 
Wheat Studies, 288 


American Expeditionary Forces, 
shipments of wheat and flour to, 
12, 1oa, 91, L415 189 4. 


American Red Cross, shipments of 
flour to, 72, 82 


Anderson, Sydney, 367 


Annuario del Comercio Exterior, 
339, 339 n. 


Argentina: 
Acreage in, 7, 45, 109, 364, 380, 


384 : 

Carryovers in, 3, 18, 20, 61, 259, 
365, 368 f. 

Consumption in, 42, 61 

Crop estimates, official, 7, 8, 


14n., 47, 48, 61, 104, 110, 129, 
134, 237, 261 

Crop estimates, unofficial, 240— 
AI 361 

Crop prospects in, 110, 358, 364 

Crop year in, 42 

Disappearance of wheat supplies 
in, 134 

Disposition of wheat supplies 
in, 20, 61, 127, 134, 267, 390 

Domestic utilization in, 42, 60 

-Exportable surpluses of, 14, 127 

Exports: to Brazil, 54, 336; of 
flour and wheat to ex-Europe, 
339, 353, 354; forecasts of net, 
1426 tee os 2595, 3D, 9105 
in pre-war years, 315; prices 
of, in British import markets, 
301 f.; to South America, 324; 
volume of net, 52, 55, 61, 126, 
132, 134, 240, 375-76, 387 

Farmers, gross returns of, 30 

Flour in: consumption of, 42, 
127; exports of, 53, 262, 374; 
rate of extraction of, 20 


Wueat Srupigs, Vol. IV, 1927-28 
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Harvest, early in 1926-27, 17, 28 
Mixing of wheat in, 14, 20 


Prices in, see Buenos Aires 
prices 

Quality of wheat in, 7, 20, 110, 
237, 246 

Rye in, 189f., 199, 229 

Shipments from, 51, 118, 132, 


245-46, 262, 375, 377, 386 - 


SCOCKSAIn De 2Os Olan ie iemliode 245, 
259, 382 
Visible supplies in, 58, 131, 264, 
366, 368, 388 
Yield per acre in, 7, 46 
Asia, as importer of wheat and 


flour, 308, 314, 320, 326, 327, 332, 
346-56 


Australia: 
Acreage in, 7, 45, 109, 358 
Carryovers in, 3, 18, 20, 61, 134 
Consumption in, 41f., 61 


Crop estimates, official, 7, 8, 
14n., 47, 61, 104, 109, 129, 134, 
236, 237, 261, 384; reliability 
of, 20 


Crop estimates, unofficial, 109, 
381 


Crop prospects in, 109, 364 
Disappearance of wheat sup- 
plies in, 134 


Disposition of wheat supplies in, 
20, 61, 134, 267, 390 


Domestic utilization in, 
60, 127 

Exportable surpluses of, 14, 20, 
126 


41f., 


Exports: to ex-Europe, 54, 317, 
322-23, 352; forecasts of net, 
IPA ig, PRY, Pits CS, SYS. Biikie 
in pre-war and post-war years, 
315, 316; prices of, in British 
import markets, 301f.; vol- 
ume of, net, 14, 52, 55, 61, 126, 
132, 134, 262, 387 

Farmers, gross returns of, 30 

Flour exports of, 53, 374 

Harvest early in 1926-27, 17, 243 

Prices, see Liverpool and Mel- 
bourne prices 

Quality of wheat in, 7, 42, 237, 
302 

Shipments from, 51, 118, 132, 
245-46, 262, 376, 377, 386 

Stocks in, 127, 134, 240, 259, 369 

Visible supplies in, 58, 131, 250, 
264, 388 

Yield per acre in, 7, 8, 46 

Austria: 

Acreage in, 45 

Crop estimates and forecasts, of- 
ficial, 47, 48, 129, 256, 261, 363, 
384 


Domestic utilization in, 60 


Flour imports of, 53 

Import duties and restrictions 
in, 38 

Import requirements of, 124 

Imports, volume of net, 12, 52, 
24 


Milling in, 38 

Rye in, 187, 232 
Shipments to, 117n. 
Yield per acre in, 46 


Ballod, Karl, 198 


Baltic States: imports of, 12, 55, 
132, 262, 387; see also Esthonia, 
Finland, Latvia 


Barley: compared with rye as a 
feeding stuff, 194; crops of, 6, 
109; estimated crop of, 238 


Belgian Relief, shipments of flour 
Os 702, 8 


Belgium: 
Acreage in, 45 
Carryovers in, 21 
Crops of, 47, 48, 129, 261, 384 
Domestic utilization in, 60 
Flour trade of, 39, 53 
Import requirements of, 124 


Imports, volume of net, 12, 52, 
55, 124, 132, 244, 245, 262, 379, 
387 


Milling in, regulation of, 39 
Rye in, 187, 198, 227, 228 
Shipments to, 117n. 
Stabilization of currency in, 12 
Yield per acre in, 46 

Bennett, Merrill K., contributor to 
Wheat Studies, 44, 128, 260, 303, 
345, 383 

Blackhull (Kansas) wheat, 275, 285 


Bradstreet’s commercial visible, 
22, 56, 113, 144, 145, 146, 149 £., 
248, 264, 265, 367, 387, 388 


Brand, Elizabeth M., contributor 
to Wheat Studies, 226 


Brazil: 
Chief cereal foods of, 335 
Domestic milling in, 308 


As importer of wheat and flour, 
ping, bY stlyj, BY Sey Sia. 
346 ;o LipOL ONE OLO OO USmOONS 
354 


Imports of, 125, 319 

Shipments to, 116 n., 245 

See also Per capita consumption 

Bread: 

Bread-eating habit in China, 
331; in Japan, 329; in West 
Indies and Central America, 
336 

Characteristics of rye and wheat, 
205 ff. 
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Bread (continued): 
Influences of changes in baking 
technology on, 275 f. 
Potatoes as ingredient in, 210 
Prices, comparisons of, 221 f.; 
spread between flour cost and 
selling price, 222; social im- 
portance of, in Europe, 222 
Rye, in United States and Eu- 
rope, 207-11 
Yield of, dependent on high- 
protein flour, 275 
Bread-baking industry, 275 f.; in 
South Africa, 334 
Bread grains, definition of, 181, 
204; geographical distribution 
of, as a staple, 181, 223 f.; price 
relations of, 211-222; varieties 
of, 185 


Breeding of wheat: 
Botanical description of wheat 


plant, 283 
Complexity of problem, 286-88 
Correlation between different 


plant characteristics, 284, 286 
History of, 283-85 


Influenced by: agricultural ma- 
chinery, 278f.; evolution of 
agriculture, 271, 278 f.; growth 
of trade, 270-73; milling and 
baking technology, 273-76; 
science of genetics, 283-88; 
standards of living, 270, 281 


Objectives of: certain plant char- 
acteristics, 278-81, 286; hardi- 
ness, 280 f.; high protein con- 
tent, 271 f., 277; high yield per 
acre, 270 f., 278; improvement 
of soft and durum _ types, 
281 f.; qualitative, 288; quan- 
titative, 288 

Origin of wheat plant, 283 

British coal strike, 2, 16, 43, 252 

British Guiana, as an importer of 
wheat and flour, 319, 321, 335, 
336, 346-49, 351 

British parcels prices, see Parcels 
prices, British 

Broomhall’s estimates: 

Comparisons of, with other data, 
340, 377 

Exportable surpluses, 9 f., 50 

Importers’ purchases, 9f., 50, 
124 


Margins between exportable sur- 
pluses and importers’ require- 
ments, 9f., 50, 123 f. 

Prices of British parcels, 290, 
293 

Shipments,. LOM. Loin. Lb, ols 
115-19, 242, 243, 246, 313, 340, 
374, 375, 376 f., 378n.; use of 
in measuring international 
trade, 10n., 309 ff., 314 

Visible supplies, 264, 388 

Bryant, Geo. C., 49, 107n., 165 n., 

257, 359, 360, 361, 362 
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Buenos Aires prices: 
Cash, monthly, 59; weekly, 133, 
254, 266, 389 
Futures, course of, 26, 120, 254, 
369, 373; relationships, 28, 
120, 370 
Bulgaria: 
Acreage in, 45, 256 
Carryovers in, 3 
Crop prospects in, 362, 363 
Crops of, 47, 48, 129, 261, 384 
Domestic utilization in, 60 
Exports: forecasts of, revised, 
240; volume of net, 52 


Flour exports of, 53 
Rye in, 187, 227 
Yield per acre in, 46 
Bulletin des Halles, 21 n., 108 n. 


Caloric content of wheat, com- 
pared with rye, 185, 205, 212 


Camerer, experiments of, on sex- 
uality of plants, 283 


Canada: 
Acreage in, 43, 361 f. 
Carryovers in, 2, 3, 15, 18 ff., 61, 
134, 235, 242, 365, 368, 388 


Consumption in, 41, 61 


Crop estimates and forecasts, of- 
ficial, 5 f., 8, 47, 48, 50, 61, 104, 
106 f., 126, 129, 134, 237, 250— 
51, 261, 380, 384; errors in, 3, 
LOA Te Gie lO 1262355 200e. 
239 

Crop estimates and forecasts, 
unofficial, 107, 241 f., 247, 357, 
362, 379 


Crop prospects in, 236, 237, 255, 
258, 358; 361, 376 

Crop value in, 31 

Disappearance of wheat sup- 
plies in, 134 

Disposition of wheat supplies 
in, 61, 126 f., 134, 267, 390 

Domestic utilization in, 41, 61, 
WARNE 

Export trade with the Orient, 
316, 321 


Exportable surpluses of, 15, 126 


Exports: to Africa, 322; course 
of, 17 f., 117; forecasts of net, 
126 f., 366, 378, 382; increases 
of, to ex-Europe, 317; most 
important markets for, in 
North and Central America, 
321; most important markets 
for, in South America, 321-22; 
movements of, to net import- 
ing countries of ex-Europe, 
320 f.; prices of, in British im- 
port markets, 299 f.; through 
U.S. ports, 17, 50; volume of 
net, 141.5503) 025 5b; Ole 1 iz. 
1265 S234 e246 eek ian 262) 
316, 349, 350, 851, 376, 387 

Farm prices in, 31 


Farmers, gross returns on crop 
Oyie, aii! 

Flour in: exports of, 34, 35 ff., 
53, 374; prices of, 37; produc- 
tion of, 35, 41 n. 

Grades, distribution of, 107, 238 

Marketing in, rate of, 112 f., 247 

Milling in, 3, 35f., 41 

Prices in, 37, 357, 370, 383; see 
also Winnipeg prices 

Quality of wheat in, 5, 41, 107 

Receipts at primary markets in, 
Bll, 112; 130, 263, 385 

Rye grain in: acreage of, 189, 
229; crops of, 189, 229; ex- 
ports of, 229; prices of, in re- 
lation to wheat, 238; trade in, 
199; yield per acre of, 183, 
229 

Stocks in, 56, 382; elevator, 56, 
265; farm, 56, 265; flour mill, 
56, 265; total, 56, 126, 134, 
265; in transit, 56, 265 

Visible supplies in, 22f., 58, 
113, 126, 131, 235, 249-50, 264, 
357, 365-66, 387, 388 

Yield per acre in, 46 


Canadian Wheat Pool: 


Effect of advance in 
freight rates on, 17 
Effect of large carryovers on, 242 
Influence of: on exports, 1, 15, 

366; on prices, 31 ff. 


Merchandising practices of, 31 f.; 
effect on Canadian milling, 32, 
36 f. 


Outlook for, 33 


Practice of selling wheat more 
cheaply abroad, 3, 32, 36 f. 


Prices of, average, 32 


ocean 


Returns to members, 31; com- 
pared with returns to non- 
members, 32 f. 

Sales of low grade wheat by, 
238 n. 


Sales policy of, 15, 19 f., 31 f. 


Carryovers: 


Afloat, 18, 20 

In exporting countries, 18 ff. 
Importance of, 135 f. 

In importing countries, 20 f. 
Influence on supply position, 3 
Of old-crop wheat, 364 f. 

ee et for 1927-28 outward, 18, 


In United States and Canada, 
1918-28, 388 


World: average size of annual, 
3; 1926-27, inward, 3, 18, out- 
ward, 18-23, 259f.; 1927-28, 
AE 3; variation in size 
ce) > 


Census data on: 


Milling, 64, 71, 81-87 
Milling ratios, 92 f. 


Rye milling, 192, 195 


Stocks of wheat and flour, 57, 
367 


Wheat ground, 92 


Central America: 


Canadian exports to, 351 

Net importing countries of, 319 

Net imports of, 337 

Shipments to, according to 
Broomhall, 116 n., 310 

See North America 

Cereal production, see: Production 


statistics, Barley, Corn, Oats, 
Rice, Rye 


Cereals: caloric content of, 181, 


211; definition of, 181; price re- 
lations of, 211 f.,-215, 248, 331; 
see also Wheat, Rye, Corn 
(maize), Barley, Oats, Grain sor- 
ghums, Rice 


Charts: 


Disposition of supplies in Uni- 
ted States, 136, 140 
European trade, in flour, 315 


Ex-European trade, in flour, 315; 
in wheat and flour, 341 


Exportable surpluses, 10 
Exports, 341 


“Feed and waste” in United 
States disposition of supplies, 
144, 162, 174 

Flour in the United States: dis- 
position of supplies, 65, 73, 75, 
85; prices of, 217; production 
of, 65, 66; stocks of, 66, 78, 79 

Flour trade, 315 

Freight rates, 16 

Importers’ requirements, 10 

Imports, 341 

International trade, 315 

Prices, 24, 26, 28, 120, 122, 252, 
254, 255, 291, 292, 294, 296, 
297, 299, 300, 301, 302, 369, 
Bleed las ole 

Receipts, 112 


Rye: acreage of, 187; flour, price 
of, 217; production of, 187 


Shipments, 11, 15, 116, 243, 375 


Stocks in the United States, 144, : 


145, 153, 154, 155, 156, 157, 
160, 161, 163, 165, 169, 367 


Visible supplies, 32, 114, 249, 365 
Wheat ground per barrel of 
flour, 93, 94, 98, 99 


Chicago Board of Trade, visible 


supply, statement of, 146, 147, 
366; see also Daily Trade Bulle- 
tin 


Chicago prices: 


Of flour, compared with rye, 217, 
220, 234 

Futures, course of, 26, 120, 253, 
254, 260, 369, 370, 370n., 371, 
372; relationships, 28, 120, 
254, 373, 383 
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Chile: 
Acreage in, 45 
Crops of, 7, 47, 129, 236, 261, 384 
Domestic utilization in, 60, 325 
Exports of, 52, 55, 132, 239, 240, 
259, 325 
Flour exports of, 53 


As net exporter to ex-Europe, 
307, 310, 316, 317, 325, 335 
Shipments to, 116n. 
Yield per acre in, 46 
China: 
Consumption in, 330, 331, 331 n. 
Crops of, 7, 40, 308, 330n., 
331 n., 381, 382 
As exporter of wheat and flour 
to ex-European countries, 325 
Exports to, 1922-27, 342-43; in 
1909-27, 318 
Flour trade of, 40 
Imports of, 13, 327, 328, 329, 331, 
332, 342, 343, 346-53, 355, 356, 
382 
Milling in, 40, 330, 332 
As a net importer and net ex- 
porter of wheat, 310 
Shipments to, 116f. 
Trade with, 323 
See Per capita consumption and 
disappearance of corn, rice, 
and wheat 
Chinese Economic Journal, 331 n. 
Club wheats, 272 n., 279 
Coarse grains, use of in crop ro- 
tations in Europe, 222f.; see 
Oats, Barley, Corn, Grain sor- 
ghums 
Colloids, 204 n. / 
“Combines,” harvester-thresher, 4, 
235 o401- 9) 11279 
Comeback (Australian) wheat, 284 
Concentrates, 194, 220 
Consumption of wheat: 
Averages of available supplies 
as indicator of, 43 n. 
Compared with rye, 225 f. 
In 1926-27, 2, 41-44 
See also Disposition of wheat 
supplies; Domestic utilization; 
Flour; Per capita consump- 
tion and disappearance of 
corn, rice, and wheat 
Conversion ratios of wheat to 
flour, 66, 92-98 
Corn (maize): 
Crops of, 6, 48, 109, 238, 381 
Per capita disappearance of: in 
Cuba and Mexico, 336; in Un- 
ion of South Africa, 334 
Protein content of, 193 
Cornmeal, decreasing consumption 
of, in the United States, 86 
Corn Trade News, see Broomhall’s 
estimates 


395 


Cromwell, R. O., 49, 105 n., 107 n., 


257, 359, 360, 361, 362 


Crops: condition estimates, 385 ff.; 


estimates and forecasts, 3-9, 
103-10, 236 ff.; prospects for 
1928, 236, 255 ff., 258, 357; rota- 
tions, use of rye in, 183 f., 222 f.; 
staple, in China, 332n., 342 n. 


Crops of wheat: 


Distribution of, 8f., 103, 244, 
390 

In 1926-27, 3-9; in 1927-28, 103- 
10, 129 

Outlook for 1928, 236, 255 ff., 
379 ff. 

Of principal producing coun- 
bees, th Ab OB, Pool, Syisj ani, 
380, 384 

World total, 1, 8 f., 103 f.; com- 
pared with rye, 186, 379 f. 

See also Crops, Production sta- 
tistics, Production of wheat 


Cuba: 


Imports of, dependent upon gen- 
eral prosperity which rests on 
sugar, 344, 344n.; net, 337, 
346-49, 351, 353-54 


Czecho-Slovakia: 


Acreage in, 45, 363 

Crop prospects in, 363 

Crops of, 6, 47, 129, 261, 384; 
of substitute foods, 48 

Domestic utilization in, 60 

Flour imports of, 53 

Import requirements of, 124 

Imports, volume of net, 12, 52, 
55, 124, 132, 245, 262, 379, 387 

Milling in, 38 

Rye in, acreage of, 227; crops 
of, 187, 227; exports, 232; im- 
ports, 232; trade in, 198, 232; 
yield per acre in, 227 

Tariffs of, 38 

Yield per acre in, 46 


Daily Commercial Bulletin (Chi- 


cago), reports on milling indus- 
try and trade, 82 


Daily Trade Bulletin (with Daily 


Market Record) estimates of 
flour production, 85; estimates 
of flour stocks, 67, 77; statement 
on stocks of wheat and flour, 
146, 147, 148 f., 151, 152f., 164 f. 


Dakold rye, 184 
Danube basin: 


Carryovers in, 18, 21 

Crop estimates and forecasts, 6, 
8, 104, 237, 380, 381 

Exportable surplus of, 15, 21 


Exports: forecasts of net, 15, 
126, 127, 239, 240; unpredicta- 
bility of, 1; volume of net, 
14> 1195 126 


Shipments from, 51, 118, 132, 
262, 374 f., 377, 386 
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Danube basin (continued): 
Stocks in, 18 
See also Bulgaria, Hungary, Ju- 
go-Slavia, and Roumania 


Davis, Joseph S., contributor to 
Wheat Studies, 44, 128, 303, 383 
Denmark: 
Acreage in, 45 
Crops of, 47, 48, 129, 236, 248, 
261, 384 
Domestic utilization in, 60 
Exports of, 52 
Flour imports of, 39, 53 
Rye in, 198 
Yield per acre in, 198 
Disappearance of wheat supplies: 
Relation to disposition of sup- 
plies, 139, 143 
In United States 
135-80 
See also Exports, Milled wheat, 
Seed use, “Feed and waste” 


Disposition of flour in United 
States since 1879, 60-102 
Disposition of wheat supplies: 


Importance of calculations of, 
135 


Methods of calculating, 
142 


In 1926-27, 19, 41-44, 61 
In 1927-28, 267, 390 
Relation to “disappearance,” 


since 1896, 


137 f., 


139, 143 

In United States since 1896, 
135-80 

See also Carryovers, country 
headings, Disappearance, Do- 
mestic utilization, Exports, 
“Feed and waste,” Milled 


wheat, Seed use, Stocks 


Domestic utilization: 
Constancy of, in United States, 


In 1926-27, 41-44, 60 


See also Carryovers, country 
headings, Feed use, Imports, 
Production, Seed use 


Donovan, —, 359, 360 


Duluth, visible supplies in, 248 n., 
366 n. 


Durum wheat: 
Acreage of, 360 


Crop estimates and forecasts of, 
5, 49, 106, 361, 382 


Ergot in, 183 n. 
Exports of, 17, 55, 252, 376, 382 


Preferred for manufacture of 
macaroni, 281 f. 


Premiums on, in 1926-27, 2, 28, 
34 

Prices of, 28, 59, 105, 121 f., 254, 
255, 266, 372, 383, 389 
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Egypt: 
Acreage in, 45 
Crops of, 7, 47, 129, 261, 358, 
384 
Domestic utilization in, 60 
Exports of; 52, 55, 132, 262, 387 
Flour imports of, 53 


Imports of, 13 n., 332, 333, 334, 
346-49, 351-56 


Milling in, 333 
Shipments to, 116 n., 245 
Yield per acre in, 46 
Eltzbacher Commission’s report 
(Germany), 193, 198, 222 f. 
Ergot, 182 f. 


Estadistica 
339 n. 
Esthonia: 

Acreage in, 45 

Crops of, 47, 48, 129, 261, 384 
Domestic utilization in, 60 
Imports of, 52 

Yield per acre in, 46 


Agro-Pecuaria, 339, 


Europe: 
Acreage in, 256 
Bread-baking industry in, 275 f. 
Carryovers in, 20 f., 369 
Coarse grains in, 222 f. 
Consumption in, 42 ff., 382 
Crop estimates and forecasts, 

(Sti ty, AP, Oy/iig, ORE) AER 

Crop prospects in, 255, 362 f., 380 


Crops of other grains and wheat 
substitutes, 109, 238 


Domestic utilization in, 42 ff. 

Import requirements of, 50, 
124 f., 382 

Imports: course of, 235; volume 
of net, 6, 42, 117, 124, 313, 379 


Marketing in, rate of, 110 f., 247 
Milling in, 3, 37-40; centers of, 
274 


Potatoes in, 223 f., 238 


Prices) nh 22:t.5°2957095 2305 250s 
253, 389 


Quality of wheat in, 6, 108 
Rye bread in, 208-11, 222 
Rye flour in, 196, 203 


Rye grain in, acreage of, 227; 
agricultural relations to other 
grains and potatoes, 222f., 
225, 238, 380; consumption of, 
192-98; crops of, 186 f., 227, 
357, 380, 381; exports of, 199; 
import requirements for, 223; 
imports of, 198-202; market- 
ing of, 191 f.; milling of, 196; 
reliability of statistics on, 
199; substitution by and for, 
222 ff.; trade in, 198-202; 
types of, 184; use as feeding 
stuff important, 192 ff., 222 f.; 
uses of, 192 f. 


Shipments to, 51, 116 f., 132, 242, 
243, 262, 369, 374, 375, 377, 
382, 386 

Stocks in, 2, 42, 114, 247, 369, 
381 

Supplies of wheat in, 42, 381; 
afloat to, 58, 264, 366, 388 

Ex-Europe: 

Consumption in, 326 

Exports: annual variations in, 
343, 344; distribution of, 318; 
movements of, 317 ff.; sources 
of, 315ff.; volume of net, 
316, 346-56 

Milling in, 315, 316 

Net importing countries of, 13 n., 
307; defined, 311 

Net imports of and exports to, 
313, 314; distribution of, 326 ff. 

Price relationships in, 342-43 

Shipments to, 245, 313, 314 

Trade in flour, 315, 319 

Trade in wheat and flour, an- 
nual variations in, 338-39, 
causes of, 340 ff.; compared to 
European in 1909-13, 1921-26, 
and forecasts for 1932-37, 314; 
forecasts of, 344f.; outlook 
for expansion of, 337, 344; 
volume of, 308, 314, 318, 346— 
56 

See also country headings, North 
and Central America, Asia, 
South America, Oceania, Per 
capita consumption and dis- 
appearance of corn, rice, and 
wheat 

Export routes, ocean freight rates 

on different, 16 

Exportable surpluses, 9 f., 50, 357; 
forecasting of, 14, 126 f.; tightly 

held in 1926-27, 23 f. 

Exports: 

Course of, 15 ff. 

Estimates and forecasts of prob- 
able net, 14f., 126 f., 235, 239, 
242, 357, 374 ff., 377, 378, 382 

Flour, 315 


Outlook for 1927-28, 126 f., 258, 


Relation to imports, 14, 124 

Seasonai variation of, 15 f. 

Volume of net, 11, 14 f., 126, 246, 
262, 313, 316, 341, 346-56, 
376, 387 

See also country headings; Ship- 
ments; Trade, international 


Farm prices of wheat, 29 ff.; com- 
pared with rye, 214 


Farmers, position of in 1926-27, 
29 ff. 


Farrer’s Australian wheats, 284 

Fat content of wheat, compared 
with rye, 185, 193, 205 

Federated Malay States, imports 
of wheat in, 327, 327n. 


Federation 
284 


Feed use of wheat, 19, 41 f., 43, 61, 
136, 1387, 142, 175 f., 282; com- 
pared with rye, 194, 195 


“Feed and waste” item in dispo- 
sition of American wheat sup- 
plies, 137, 138, 142 ff., 159-62, 
165 ff., 173-76, 179 

Financial influences: 

On growth of trade, 10, 11 

On international statistical po- 
sition, 9f., 260 

On per capita wheat consump- 
tion, 223, 334n. 

Stabilization of currency, 11 f. 


On substitution of rye and other 
cereals and_ potatoes’ for 
wheat, 193, 223 f. 


Finland: 
Acreage in, 45 
Crops of, 47, 48, 129, 261, 384 
Domestic utilization in, 60 
Flour imports of, 53 
Imports of, 52 
Rye in, 187 
Yield per acre in, 12, 46 
Flour: 
Bleaching of, 276 
Caloric content of, 205 


Characteristics of, in contrast to 
those of the coarse grains, 181 


Color of, 276 n. 

Consumption of, 2, 63, 64n., 72- 
77, 81-91, 101, 102 

Disposition of, 65, 72-77, 81f., 
86, 102 

Exports of, 34, 53 f., 58 

Grades of, 202 n. 

Imports of, 53 f. 

International trade in, 3, 34, 53, 
2625, 331 

Prices of, compared with rye 
flour, 216-21 

Production of, 34-37, 58, 64f., 
66 f., 68-72, 86, 89 f., 91 f., 101, 
102 

Rate of extraction from wheat, 
Dy, av, 251, APE His (OR Wyeth 
213k 

Selling costs of, compared with 
rye, 216 

Stocks of, 63, 65, 72-81, 82-85, 
88, 91, 102, 131, 251, 265, 367 

“Strong,” 269, 281 

Tradesimselod,. 102, 262, 311: 
314f., 328 ff., 338 

Use of, in alimentary pastes, 
281 f.; in cake, cracker, and 
biscuit making, 281 

“Weak,” 269, 281 

See also Exports; Milling; Ship- 
ments 


Food Council (Great Britain), 222 


(Australian) wheat, 
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Food Research Institute estimates: 


Of net exports, 14n., 126, 239, 
377, 378 


Of net imports, 13 n., 124, 379 
Of wheat stocks in the United 
States, 19n., 179, 180 
Forage use of wheat, 282 


Fort William and Port Arthur: 
Grain in store at, 113 
Shipments from, by rail, 23 n. 
Wheat receipts at, 51, 112, 131, 
249 f., 263, 366, 385 
France: 

Acreage in, 45, 256 

Carryovers in, 3, 21, 125 

Consumption in, 44, 125 

Crop estimates and forecasts: 
errors in, 6, 21, 44, 108, 125; 
official, 6, 13, 47, 48, 108, 129, 
261, 363, 384; unofficial 108 n. 

Crop prospects in, 235 f., 362, 380 


Domestic utilization in, 43, 44, 
61 


Farmers, gross returns on 1926— 
27 crop, 30 


Flour: imports of, 53; trade in, 
39 


Import requirements of, 124 f. 


Imports sot wemnet. 12.) 525) 005 
De 2A ie 132244 2625309), 
387; understatement of, in 
1926-27, 13, 42, 44, 55, 117 

Marketing in, 29, 111 

Milling in, 39, 237; regulation 
of, 39, 44, 125 

Prices of domestic wheat in, 2, 
Py OAD, HE NS), UI), aIGis Ae 
266, 389 

Purchasing power in, 11 

Rye grain in: acreage of, 227; 
crops of, 227; exports, 232; 
imports, 232; trade in, 232; 
yield per acre of, 183, 227 

Shipments to, 117n., 244 


Stabilization of currency in, 12, 
18} 


Stocks in, 2, 13, 21, 369 
Tariffs of, 13, 29n., 39, 44, 125, 
253 

Yield per acre in, 46 

Freight rates on grain, ocean, 2, 
16 f., 56, 235, 242, 244, 252f.; 
consequences of exceptional ad- 
vances of, in 1926-27, 5, 11, 16 f., 
2202450205) 27 teasos inerdence 
of, 2, 16, 23, 28 

Futures, wheat: 


New markets for trading in, 


Zon. 

Trading in, 25n.; volume of, 
25.) 60, 121m., 253,, 259 n., 
370 


See also Prices, futures 
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Garnet wheat, 280 
Germany: 
Acreage in, 45 
Carryovers in, 3, 21 
Coarse grains in, 222 f. 
Consumption in, 43, 125 
Crop estimates and forecasts, of- 
fictale Gy l2ne4 ae Ou OO oD.s 
129; 248,261; 363, 384 
Crop prospects in, 235, 236, 256, 
362, 380 
Domestic utilization in, 43, 60 
Farmers’ gross returns on crop, 


30 

Flour: consumption of, 2; im- 
ports of, 39, 53 

Import certificate system in 
(Einfuhrscheine), 39 

Import requirements of, 124, 125 


Imports, volume of net, 12, 52, 
55s 117, 1245 125, 1325 2453262; 
379, 387 

Marketing in, 111 

Milling in, 39, 237 

Potatoes in, 223 f. 

Prices of domestic wheat in, 2, 
24, 29, 59, 133, 253, 266, 389 

Purchasing power in, 11 n., 12 

Quality of wheat in, 12 

Rye bread in, 209 

Rye flour in, 198 

Rye grain in: acreage of, 227; 
consumption of, 198; crops of, 
187, 227, 238; exports, 232; 
imports, 232; price of, in rela- 
tion to wheat, 214, 216; trade 
in, 1984 232) use of; as di= 
vided between foodstuff, feed- 


ing stuff, and industrial uses, 
222; yield per acre of, 183, 227 


Shipments to, 117 

Stocks in, 12, 48, 125, 369 

Tariffs of, 39 

Yield per acre in, 46 
Gliadin, 204 f. 
Gluten: 

Lacking in flours of 

grains, 181, 204 

In wheat and rye flours, 204 f. 
Glutenin, 204 f. 
Grades and grading of wheat, 4, 


5 f., 49, 237 n., 238, 255, 266, 274, 
861, 371, 372, 383, 389 


Grains, see Bread grains; Coarse 
grains; Rice 


coarse 


Greece: 
Acreage in, 45 
Crops of, 47, 48, 129, 261, 362, 
363, 380, 384 
Domestic utilization in, 60 
Flour imports of, 40, 53 


Imports of, volume of net, 12, 
52 
Milling in, 40; regulation of, 40 


398 


Greece (continued): 
Shipments to, 117n., 244 
Tariffs of, 40 
Yield per acre in, 46 

Griffing, Elizabeth P., contributor 
to Wheat Studies, 288 

, Grits, 202 

Groats, 202 


Hard red spring wheat: 
Crop prospects for, 105, 106 f. 
Crops of, 49, 106 
Exports of, 55 


Percentages of various grades to 
total wheat, in Canada, 238 


Premium on, in 1926-27, 28, 361, 
383 


Prices of, 28, 59, 121 f.; farm, 30 
Rate of extraction of flour, 97 
Hard red winter wheat: 
Crops of, 49, 106, 361 
Exports of, 17, 55, 382 
Prices of, 28, 59, 121f., 246; 
farm, 30f. 
Quality of, 4, 19, 28, 41 
Rate of extraction of flour from, 
97 
Substituted for hard red spring 
in 1926-27, 2, 4, 28, 35 
Hard vs. soft wheats, 254, 255, 
PMP Mies PHIM PAMey GH 


Hobe, Adelaide M., contributor to 
Wheat Studies, 100, 177 


Hungary: 
Acreage in, 45 
Carryovers in, 3 
Crop estimates, 6, 47, 48, 129, 
261, 362 f., 384 
Domestic utilization in, 60 
Exportable surpluses in, 15 


Exports, 240; forecasts of net, 
240; volume of net, 15, 38, 52, 
55, 118 f., 132, 240, 262, 387 


Flour exports of, 38, 53 


Invention of roller milling proc- 
ess in, 273 


Marketing in, 111 

Milling in, 29, 37 f. 

Prices in, dissatisfaction with, 
248 


Quality of wheat in, 108 
RVerlnelOlemacianace 
Stocks in, 248 

Visible supplies in, 248 n. 
Yield per acre in, 46 


Hybridization of wheat plants, 
283-88 


Import duties, see Tariffs 
Importers’ requirements: 
European, 238 f., 314 
Ex-European, 10, 50, 312, 314, 
326 ff., 345 
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Forecasting of, 14, 238, 330, 
Sel ie, aoe, seul Sh), atlt, 


Influenced by availability of 
wheat substitutes, 201 f., 223, 
S2nelie 


In 1926-27, 9 f., 50 

In 1927-28, 124, 201 f. 

In 1928-29, 381 f. 

Imports: 

Comparative data, caution in 
use of, 12 n., 308, 339 

Data on, 10n., 124, 244f., 262, 
809 ff., 314, 326, 328, 333, 335, 
337, 338 

European, 244 f., 313, 315, 380 

Ex-European, 13, 124, 313 f., 315, 
326 ff. 


Forecasts of, see Importers’ re- 
quirements 


Influences affecting volume of, 
326 f. 


Relation to exports, 14, 124, 312, 
BiB tig GIT 


Volume of net, 12f., 244, 313, 
315, 326, 379, 387; in 1926-27, 
124 

See also country headings; 
Trade, international 

India: 

Acreage in, 45, 256, 358 

Crop estimates and forecasts, 7, 
830475 104551295237, 2615) 355; 
378, 380, 384 

Crop prospects in, 255, 256, 358 

Domestic utilization in, 60 

Exportable surpluses of, 14, 126 


Exports: forecasts of net, 14, 
126 f., 239, 240, 259, 358, 374, 
379, 382; prices of, in British 
import markets, 302; volume 
of net, 14, 52, 55, 126 132, 240, 
262, 316, 325, 355-56, 387 


Flour exports of, 53 


Shipments from, 51, 118, 132, 
262, 374, 386; to, 116 n. 


Wheat ground for local con- 
sumption in, 270 


Yield per acre in, 46 
International Institute of Agricul- 
ture, data of, on imports, 309-11 


International trade, see Trade, in- 
ternational 


International Year Books of Agri- 
cultural Statistics, 310, 327 n. 


Irish Free State: 
Flour imports of, 53 
Imports of, 52, 55, 132, 262, 387 
Milling in, 39 
Tariff, demand for, 39 
Italy: 
Acreage in, 45, 256 
Carryovers in, 3, 21, 124 
Consumption in, 124 


Crop estimates and forecasts, of- 
ficial, 12, 47, 48, 108, 129, 261, 
362, 384; reliability of, 124 n. 

Crop prospects in, 253, 380 

Domestic utilization in, 43, 61, 
124; 

Farmers, gross returns of, 30 

Flour: consumption of, 2, 13; 
imports of, 53 

Import requirements of, 124, 244 


Imports, volume of net, 12 f., 52, 
isfay, alal7, OY, GP, A, Bie): aisi7/ 

Marketing in, 13, 29, 110 f. 

Milling in, 38f.; regulation of, 
IPS Bionieg ey aly?! 

Prices of domestic wheat in, 2, 
Aub Oh) ie thie Sb Pash 2s, 
389 

Purchasing power in, 11, 13 

Quality of wheat in, 108, 120 

Rye crops of, 187 

Shipments to, 117 n., 244 


Stabilization of currency in, 12, 
13, 124 


Stocks in, 43, 259, 369 
Tariffs of, 2, 12, 29, 39 
Yield per acre in, 46 


Japan and Chosen: 


Acreage in, 45, 330 

Consumption in, 41 

Crops of, 7, 8, 47, 104, 129, 237, 
261, 343, 343 n., 380 f., 384 

Domestic utilization in, 61 

Flour imports of, 53, 319, 328 

Imports: of, 135525 55; 13225262: 
327, 328, 329, 330; 3425 343; 
382, 387 


Milling in, 13, 41, 321, 329, 343 
Shipments to, 116 f. 
Yield per acre in, 46 


See also Per capita consumption 
and disappearance of corn, 
rice, and wheat 


Jugo-Slavia: 


Acreage in, 45 

Crop estimates and forecasts, 6, 
47, 48, 108, 129, 261, 362, 384 

Domestic utilization in, 60 

Exportable surpluses of, 15 


Exports, 240; forecasts of net, 
127, 240; volume of net, 15, 52, 
55, 118, 1325 262. 387 


Flour exports of, 38, 53 
Marketing in, 111 
Milling in, 38 

Rye in, 187, 227 

Yield per acre in, 46 


Kansas City prices of wheat: cash, 


annual weighted average, 30; 
monthly, 59; movement of, 
370 n.; weekly, 28, 122, 133, 255, 
266, 372, 389 


Karachi wheat, tends to sell at a 
premium, 302 

King, Douglas L., contributor to 
Wheat Studies, 100, 177 


Kjeldahl’s method of quantitative 
estimation of nitrogen content 
of wheat, 273 

Kolreuter, experiments of, on hy- 


bridization of tobacco plants, 
283 


Latvia: 

Acreage in, 45 

Crops of, 47, 48, 129, 261, 384 

Domestic utilization in, 60 

Imports of, 52 

Yield per acre in, 46 

Lithuania: 

Acreage in, 45 

Crops of, 47, 48, 129, 261, 384 

Yield per acre in, 46 

Liverpool, importance of, as inter- 

national market, 289 

Liverpool prices of wheat: 

Cash, daily, 254; monthly, 59, 
140, 266; weekly, 133, 252, 266, 
389, by various types of im- 
port wheat compared with 
parcels prices, 298-303 

Futures, course of, 26, 120, 253 f.; 
market of, 294-95; prices of, 
293; relationships between dif- 
ferent, 27f., 120, 254, 369, 
370 n., 373, between near and 
distant, 373, 383 

Spot, 252, 298, 374 

Spreads in, 370 

Local gluts and shortages, effect 
of, on prices, 289 
London, prices of 
flour in, 252, 297 
London Grain, Seed and Oil Re- 

porter, estimates of, 13n., 124; 

quotations from, 290, 293, 364, 

369 

Loss of moisture in milling proc- 

ess, 99 


straight-run 


Manitoba Free Press, 107n., 361 

Margin between exportable sur- 
pluses and importers’ require- 
ments, 1, 9f., 50, 104, 123f., 

Slilbtero lat... oon 

Marketing of wheat: 

Course of, in 1927-28, 110-15, 
247, 248; see also Receipts at 
primary markets 

Rate of, in 1926-27, 22; in 1927- 
28, 110-15, 247f., 253; effect 
on prices, 110, 247 

Marquis (Canadian) wheat, 284 
Melbourne prices of wheat, 59 
Mendel, Gregor, discoveries of, on 

laws of inheritance, 284, 288 

Merriam, Katharine, contributor 
to Wheat Studies, 44, 128, 383, 
260 


ANALYTICAL INDEX 


Mexico: 
Acreage in, 45 
Crops of, 47, 129, 261, 384 
Imports in, 319, 346-51, 353, 354 
Yield per acre in, 46 
See Per capita consumption and 


disappearance of corn, rice, 
and wheat 


Micro-method of determining ni- 
trogen in wheat, 273 f. 

Milled wheat (“wheat ground’), 
66, 98f., 101; estimates of, by 
Food Research Institute, 142, 178 

Millers’ Almanac, 195 

Millfeeds, 35, 66 f., 216, 238 n., 282 

Milliken, Margaret, contributor to 


to Wheat Studies, 44, 128, 260, 
345 


Milling: 
Admixture, 2 
Data on, inadequacy of, 33 
Extraction, defined, 202 


Output, census data on, 34, 64, 
71, 81-87 


Policy to encourage, 327 
iRETIOR, 7, BH55 Zbl, Zr Bye Wen 


Regional relationships in the 
United States, 34 


Regulation of, 2 
Review of, 33-41 
Technology, changes in, 95 
See also Flour 
Milling industry: 
Concentration of, in region 
where wheat is produced, 336; 


in seaports and large cities, 
274 


Effect of premiums for protein 
content of wheat on, 277 

Expansion of, in Japan, 321 

Size of plant, distribution of, 
67, 71; influence of, on milling 
ratio, 66, 94 f. 

In the United States, 66f., 71, 
92, 94-97 

Milling of wheat: 

Blending practices in, growth of, 
Age 16502 I 

Output in, see Flour, Millfeeds 

Roller process of, 273, 274 

Statistics of, inadequacy of, 63; 
for United States since 1879 


as revised by Food Research 
Institute, 63-102 


Technology of, 95; extraction 
ratios, contrasted with rye, 
185, 202 ff. 

See also Flour, Milling industry 

Minneapolis: 

Cash prices of wheat in: annual 
weighted average, 30; monthly, 
59; weekly, 28, 133, 255, 266, 
272, 372, 389; spreads of, 370 

Visible supplies in, 248 n., 366 n. 
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Moisture requirements of wheat 
and rye, 182 


Morocco: 
Acreage in, 45 
Crops of, 7, 47, 129, 261, 358, 384 
Domestic utilization in, 60 
Exports of, 52 
Yield per acre in, 46 

Murray, Janet, contributor to 


Wheat Studies, 44, 128, 260, 345, 
383 


Murray, Nat C., 49, 105 n., 107 n., 
ins Asi, Bas, Sou, Soy 
Mutation, 283 n. 


Navigation on the Great Lakes, 
opening and closing of, in 1926— 
Pate MTS 28} 

Netherlands: 

Acreage in, 45 

Crops of, 47, 48, 129, 261, 384 

Domestic utilization in, 60 

Flour imports of, 39, 53 

Import requirements of, 124 

Imports, volume of net, 12, 52, 
Dds) L245 262593795 380 

Milling in, 39 

Rye in, 187, 198, 227, 228 

Shipments to, 117n. 

Yield per acre in, 46 

New York Produce Exchange, vis- 
ible supply statement of, 146 

New Zealand, 7, 45, 46, 47, 116n., 
129, 261, 337, 384 

North Africa: 

Acreage in, 7, 358 

Crop prospects in, 256, 375, 380 

Crops of, 7, 8, 104, 237 

Exports, volume of net, 239 

Quality of wheat in, 358 

Shipments to, 116n. 

See also Algeria, Egypt, Morocco, 
Tunis 

North America: 

Carryovers in, 18 ff. 

Crop prospects in, 256, 260 

Crops of, in 1926, 3-6, 381 

Exports from, 14; to Japan, 54; 
to China, Hongkong, and 


Kwantung, 54; to West Indies, 
54 


Marketing in, 111 ff. 

Net imports of wheat and flour 
in certain countries of, 308, 
326, 337 

Shipments from, 51, 118, 246, 
262, 376, 377, 386 

Visible supplies in, 58, 131, 264 

Northern Hemisphere: 

Crops of, 3-7, 8, 104, 236, 237, 
255, 357, 379, 381, 383 

Visible supplies in, 364 
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Northern and Southern Relief, 
shipments of flour to, 72, 82 


Northwestern Grain Dealers’ As- 
sociation, 107 n. 


Northwestern Miller statistics on 
flour production, 64, 84, 89 


Norway: 
Acreage in, 45 
Crops of, 47, 48, 129, 261, 384 


Discontinuance of government 
monopoly of breadstuffs, 40 


Domestic utilization in, 60 

Flour imports of, 53; prices, 40 

Imports of, 52 

Tariffs of, 40 

Yield per acre in, 46 
Nutritional values of wheat and 

rye, 185 


Oats: compared with rye as a feed- 
ing stuff, 194, 225; crops of, 6, 
109, 238 

Oceania: exports of wheat and 
flour to, 317, 318, 320, 322, 324, 
348-53; imports of, 326, 337, 
338; increase of net imports and 
net exports to, 314 

Orient: 

Bread consumption in, 282 
Exports to, 54, 321 

Milling in, 40 f. 

Noodle consumption in, 282 
Shipments to, 13, 245, 317 
See country headings 


Pacific Coast: 
Exports of, to China, Japan, and 
Philippines, 318 
Shipments from, 112, 118, 235, 
242, 318 
Stocks in, 249 
Pacific white wheat: 
Crops of, 49, 106, 257, 266, 318, 
361 
Exports of, 55, 246 
Marketing of, 112, 319, 383 
Prices of, 59, 252, 266, 300, 319, 
389 
Quality of, 4 
Stocks of, 241 
“Parcels”: definition of term, 290; 
sales of, reported by London 
Grain and Oil Reporter and 
Corn Trade News, 252, 293 n.; 
selling of, 290; unweighted sim- 
ple average of, 290 
Parcels prices, British: 
Average of, weekly, 252, 293, 
304 ff.; monthly, 296-97 
Comparison of, with other gen- 
eral price series, 293-98, 301- 
2; with prices of straight-run 
flour, in London, 297-98; with 


series for special types of 
wheat, 298-303 


WHEAT STUDIES 


Construction of series of, 290-93 

Range of, daily in 1925-26, 292; 
weekly in 1922-23 to 1927-28, 
304-6 

Use and importance of, 290, 298, 
303 

Weighting of, 292 

As a world wheat price series, 
289 ff. 

Per capita consumption and dis- 
appearance of corn, rice, and 
wheat in ex-European countries, 
analysis of, 327, 328, 329, 330, 
Beil, Say, BBs SH, Bi, Gare 

Peru: 

Imports of, 319, 324, 335, 346-51, 
353, 354 
Shipments to, 116 n. 

Pests and parasitic diseases of 
wheat and rye, 182 f. 

Poland: 

Acreage in, 45 

Carryovers in, 3, 21 n. 

Consumption in, 43 

Crops of, 6, 13, 47, 48, 129, 235, 
261, 362, 363, 380, 384 

Domestic utilization in, 43, 60 

Exports, 12, 13, 55, 132, 262, 387 

Flour: consumption, 2; imports 
of, 53 

Imports, volume of net, 12, 13, 
52 

Prices in, 29 

Rye in: acreage of, 227; crops 
of, 187, 227, 238; exports, 232; 
imports, 232; trade in, 199, 
232; yield per acre in, 227 

Stocks in, 48, 259 

Tariffs of, 38 

Yield per acre in, 46 

Pools, wheat, growth of, 23; see 
Canadian Wheat Pool 

Portugal: 

Acreage in, 45 

Crops of, 47, 48, 129, 261, 363, 
380, 384 

Domestic utilization in, 60 

Imports of, 52 

Milling, regulation of, 40 

Rye in, 187, 227 

Yield per acre in, 46 

Potatoes: 

Crops of, 6, 48, 109, 238, 381 

Substitutability of, for cereals, 
181, 223 f. 

Use of, in bread, 210 

Prelude wheat, 280 

Premiums: 

On Canadian wheat in 1926-27, 
2; in 1927-28, 105, 119 

For protein content, low in 
1926-27, 19, 35, 122; high in 
192/=25, 105, 106 nm. 1225937, 
254 f., 383 


On soft red winter wheat, 105, 
122, 255, 372, 333 


Preston (Canadian) wheat, 284 


Price spreads on margins: 


Between cash and future prices, 
254f., 295 

Chicago—Liverpool, 253, 254, 369, 
370, 370 n., 373 

Effect of advance in ocean 
freights upon, 2, 253, 371 

Between near and distant fu- 
tures, 121, 373 

Between old- and new-crop fu- 
tures, 373 


Prices: 


Cargoes, 291 f. 

Cash, 119-22, 133, 252, 254 f.. 
342, 371, 372; relation to fu- 
tures, 294 f. 


Comparisons: of American and 
Canadian, 28f.; of British 
import, 289-306; between mar- 
kets in different countries, 24, 
59, 119-21; in same country, 
28, 59; value of, 303 


Course of, 25 ff., 120f. 233f., 
369 ff. 


Differentials, causes of, in wheat, 
289 


Export, 24; see also various 
markets 


Futures: comparison of course 
of, during 1927-28, 120f.; in 
discussions of world wheat 
prices, 293, 295; transactions 
in, 294; volume of trading in, 
in United States markets, 
253 n. ; 


Import, 23f.; see also British 
parcels prices ; Liverpool 
prices. 


Influence of place of origin of 
wheat variety upon price for 
that variety, 285 


Levelfot, 2.523. 104s tl Ors 
254 ff., 371 f. 


Outlook for, 105, 127 f., 260, 383 


Relationships between “normal,” 
119, 290, 298 f. 


Rye, compared with wheat, 211- 
225-233 

Series, British: based upon daily 
quotations of British parcels 
prices, 290; of imported wheat 
obtained from foreign trade 
statistics, 293; of several 
grades and varieties of wheat, 
293; of London straight-run 
flour converted into terms of 
wheat, 291-93 


Stability of, in 1926-27, 25 

Variations in, 342 

“World,” 2, 23 f., 59, 104 f., 119, 
253, 289; importance of ex- 


European increased imports 
on, 307 


Production of wheat: 
Cost of, 30 
Forecasts, course of, 360 
History of, 185 f. 
Statistics on, 8, 47, 104, 129, 140, 
237, 261, 343, 359, 360 
Trend of world, 380, 384; as 
compared to rye, 225 f. 
Wheat, 8, 47, 104, 129, 140, 237, 
261, 3438, 359, 360 
Wheat substitutes, 6, 109 
See also Barley, Corn, Oats, Po- 
tatoes, and Rye 
Protein content of wheat: 
High content inconsistent with 
high yield per acre, 271, 286 f. 


Important objective of wheat 
breeding, 271 f., 277 f. 


Premiums for: effect on acre- 
age, 277f.; effect on milling, 
255, 277; outlook for, 105, 
277; range of, 106, 277 

Relation of, to length of period 
between flowering and matur- 
ity of wheat plant, 287 


Relation to quality, 269 


Relation to rye, 185, 193; to 
other grains, 193 


Quality of wheat: of crops of 
1926-27, 4, 5, 6, 7; of 1927-28, 
103, 260, 383; importance of, to 
bakers, 275, to millers, 274; re- 
lation of milling ratio to, 93 


Receipts at primary markets, 22, 
51, 112, 131, 263, 385 


Requirement of wheat per barrel 
of flour, 66, 92-98; factors af- 
fecting, 95 f. 


Rice: 
Crops of, 245, 343 n. 
Geographical distribution of, 181 


See Per capita consumption and 
disappearance of corn, rice, 
and wheat 


“Roller process,” 95 
Rosen rye, 184, 195 
Roumania: 
Acreage in, 45, 256 
Carryovers in, 3 
Crop estimates, 15, 47, 48, 108, 
129, 267, 363, 384 
Crop prospects in, 362 
Domestic utilization in, 43, 60 
Exportable surpluses of, 15 


Exports, volume of net, 15, 52, 
240, 262, 387 


Flour exports of, 38, 53; prices, 
38 


Marketing in, 111 
Milling in, 38 
Prices in, 29, 38 
Rye in, 187 
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Stocks in, 2, 43 
Yield per acre in, 46 
Ruby wheat, 280 
Russell’s estimates: of flour pro- 
duction, 87, 89; of flour stocks, 
66 f., 78 f., 90 
Russia, Soviet: 
Acreage in, 45, 109, 256, 363 
Agricultural situation in, 200 f. 
Carryovers in, 3, 21 
“Collections” in, 109 
Crop estimates and forecasts, 
Ofiicralye (,mosel ase aise Onn 104, 
129, 235, 2386.,. 23/, 239, 248, 
261, 363, 380, 384; reliability 
Oise igulas sO 
Crop prospects in, 364, 380 
Exportable surpluses in, 14f., 
126, 364 
Exports: volume of net, 14, 52, 
109, 126, 239, 240, 378; unpre- 
dictability of, 1, 14 f., 127, 375, 
378 
Flour, prices of export, 40 
Milling in, 40 
Rye flour in, 198 
Rye grain in: acreage, 227, 256, 
257; crops of, 186 n., 187, 227, 
236; exports, 232; trade in, 
198-202, 232; yield per acre of, 
18350227 
Shipments from, 51, 118, 132, 
246, 262, 374, 377, 386 
Stocks in, 2, 18, 248, 259, 369 
Yield per acre in, 46, 363 
Rye: 
Acreage of, 186-90, 227, 228 
Agricultural relations of, to 
other grains, 182 ff., 225 
Bread, characteristics of, 205-11; 
prices of, 221 f. 
Caloric content of, 185, 193 f., 
205, 212 
Consumption of, 192-98; finan- 
cial and economic influences 
on, 193; future trend of, 224 ff. 
Crops of, 6, 109, 227, 228, 380 
Digestibility of, 193 n. 
Disappearance of supplies in the 
United States, 196 ff.; see also 
Consumption; Visible  sup- 
plies; Exports 
Exports of, volume of, 197, 228, 
229, 232; see also Shipments 
Farm prices of, 214 
Feed use of, 192 ff.; importance 
of protein content in, 194 
Flour: characteristics of, 181, 
202-5; prices of, 216-21, 234; 
production of, 192, 194 ff., 
202 f. 
Future trading in, 190 f., 231 
Grades and grading of, 184 
As a grain, characteristics of, 
182-85 
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Hedging purchases of, 191, 216 
Imports of, 228, 232 

Industrial uses of, 192 
Marketing of, 190 ff. 

Milling of, 185, 194 ff., 202-5 


Nutritional value of, 185, 193 f., 
205 


Prices of, 211-22, 233, 238, 244 


Production, geographical distri- 
bution of, 182-90; history of, 


185 f. 

Protein content of, 185, 193 f., 
2038 f. 

Receipts of, at primary markets 
of, 190, 230 

In its relations to wheat, 181- 
234 


Seed use of, 196 f. 

Shipments, from primary mar- 
kets; 515, 1905-230 

Stocks of, see Visible supplies 


Substitution of other cereals for, 
193 f., 222 ff.; factors in influ- 
encing, 193, 222 f. 

Supply position, international, 
225 

Trade in, international, 198-202, 
232 

Types and varieties of, 184 


Uses of, 192-98; see also Con- 
sumption of 


Visible supplies of, 190, 192 f., 
231 


Weight per bushel of, 212 


World situation in, 238; out- 
look for, 222-26 
Yield per acre of, 183, 227, 228 
Rye in its relation to wheat, 
181-234, 235, 236, 377; in con- 
sumption as flour and bread, 
202-11; in production and mar- 
keting, 182-92; in regard to 
price, 211-22 


St. Louis cash prices, annual 
weighted average of, 30; month- 
ly, 59; weekly, 28, 122, 133, 266, 
372, 389 

Saunders’ Canadian wheats, 284 

Saunders’ method of determining 
protein in wheat, 273 

Scandinavia: 

Import requirements in, 124 

Imports of, 12, 55, 124, 132, 245, 
262, 379, 387 

Rye in, 187, 227, 232 

Shipments to, 117 n., 244 

See also Denmark, Norway, Swe- 
den 


Seed: requirements of wheat and 
rye, 183, 267, 390; use of wheat, 
41f., 61, 136, 142, 178, 241 


Semolina, 281 f. 
Sering, M., 214n, 
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Shipments, international: 
Data on, relation to export data, 
Tb, PS BEG, SHB sii 
To European destinations, 244, 
374; to ex-European destina- 
ELONS el alulel Soro lem inl Optoma. 


245, 374 ' 

Outlook for, in 1927-28, 259, 377, 
378 

Seasonal variation of, 15f., 
242 ff., 374 


Wheat and flour, 11, 15f., 51, 
115-19, 132; 242, 262, 374, 375, 
386 
Sicot, Ernest, 21 n., 108 n. 


Snow, B. W., 49, 105 n., 257, 359, 
360 


Soft red winter wheat: 
Acreage of, 358 f. 
Crops of, 49, 361 
Exports of, 17, 55 
Premiums on, 28, 105, 122 
Prices of, 28, 59, 121 f. 
Quality of, 4, 235, 236 
Rate of extraction of flour from, 
97 
Soft wheats, demand for, 281 f. 
Soil requirements of wheat and 
rye, 182 
South Africa, Union of: 
Acreage in, 45 
Crops of, 7, 47, 129, 236, 261, 384 
Imports in, 333 f. 
Yield per acre in, 46 
South America: 


Growth of net imports of and 
net exports to, 314 


Imports of wheat and flour of, 
308, 318, 320, 322, 326, 335 f., 
346-54 


Movements of imports of, 319, 
322, 324 

See country headings 

Southern Hemisphere: 

CTODSMOl esos O49 LOOT 236, 
237, 357, 380, 381 

Exportable surpluses of, 14 

Exports, volume of, 14 


Outlook for 1928-29 crops in, 
255, 357, 364, 383 


Rye in, 189 f. 
Stocks in, 20, 368 f. 
Spain: 

Acreage in, 45, 256 

Carryovers in, 3, 18, 21 n. 

Crops of, 6, 47, 48, 108, 129, 261, 
363, 380, 384 

Domestic utilization in, 60 

Export restrictions in, 40 

Flour imports of, 53 

Imports of, 52 

Milling in, 40 

Rye in, 187, 227 
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Stocks in, 18 
Yield per acre in, 46 
Speculation in wheat: 


Absence of, in 1926-27, 25, in 
1927-28, 260, 370 
See also Futures, wheat 
Spring wheat: 
Acreage of, 5, 49, 50, 360, 361 f.; 
farmers’ intentions to plant, 
258 


Advantage over winter wheat in 
price forecasting, 272 f. 

Condition of crop, estimates of, 
364 

Crop forecasts and estimates, 
4f., 49, 50, 237n., 360 f. 


Crop prospects, 236, 258, 260, 
358, 360, 363, 370 


Definition of, 272 n. 

Grades of, 49, 372, 237n., 257 

Marketing of, 111 f. 

Prices of, 59, 121 f:, 252, 255; 
farm, 30 

Quality of, 5, 106, 361 

Visible supplies of, 22, 248, 366 

Weight per measured bushel, 
106 


Yield per acre of, 5, 50 


See also Hard red spring wheat 
and Durum wheat 


Starch content of wheat, compared 
with rye, 185, 193, 205 


Statistical methods: Use of three- 
week moving average, 374; use 
of five-week moving average, 298 


Statistical position, see Margin 
between exportable surpluses 
and import requirements 


Statistical series: 
Calculating trends of, 153 


Correlating changes in, 153 n., 
156 n., 167, 259 

Methods of joining two series, 
ileils Salt say 


Statistics of American Wheat Mill- 
ing and Flour Disposition since 
1879, 63-102 


Stocks: 
Afloat, 247, 250, 259, 365, 388 


Changes in United States since 
1896, 135-80 


Farm, 56, 138n., 145, 147, 148, 
154 f., 157, 161, 168, 176 f., 179, 
180, 247, 248, 249, 251, 265, 
267, 367, 382 


Flour, 251, 265, 367, 382 


In exporting countries, 18 ff., 
56 f., 250, 259, 267, 365, 368 


In importing countries, 20 f., 
245, 364, 365, 369 


Outlook for, 241, 259, 382 
World, 2, 18, 247 


See also Carryovers, Visible sup- 
plies 


Straw of wheat: 


Importance of stiffness of, in 
certain climates, 279 


Used for packing in England, 
282 


Substitutes for wheat, see Barley, 
Corn, Oats, Potatoes, and Rye 


Supply position, international: 


Effect of carryover on, 3, 259, 
260, 367 

Effect of crop factors on, 3, 365 

In 1926-27, 1, 3-10, 123 

In 1927-28, 104f., 115, 122-24, 
PB GR, PAT, POG. 245%, 
a f., 366; 367 ns, 369) 38itt. 
3 


See also Margin between export- 
able surpluses and importers’ 
requirements 


Sweden: 
Acreage in, 45 
Crops of, 47, 48, 129, 261, 384 
Domestic utilization in, 60 
Flour imports of, 53 
Imports of, 52 
Rye in, 198 
Yield per acre in, 46 
Switzerland: 
Acreage in, 45 
Crops of, 47, 48, 129, 261, 384 
Flour imports of, 39 
Import requirements of, 124 


Imports, volume of net, 12, 52, 
55, 124, 132, 245, 262, 379, 387 


Yield per acre in, 46 
Syria: 
Shipments to, 116 n. 


Tariffs on wheat, 3, 29 n., 315, 317, 
3195 320532155329 
Taylor, Alonzo E., contributor to 
Wheat Studies, 44, 128, 226, 260, 
383 
Times of Argentina, 368 f. 
Trade, international, in wheat and 
flour: 
Distribution of imports, 12f., 
115 ffi., 242, 244 f., 326 ff., 3425 
379, 387 


Factors affecting, 1, 11, 243, 
340 f., 345 

Importance of ex-European 
trade, 338 


In flour only, 315, 317n. 

Growth ot, 1105) 271 tf.) oleae 
S162337 4. 

Methods of measuring, 
124, 312 ff., 340 

Outlook for, 104, 242, 314, 315, 
337 f., 344 f., 357, 377 ff., 381 ff. 

Sources of exports, 14f., 117 ff., 
245 ff., 310, 315 ff., 341, 346-56, 
374 ff., 387 

Unusual movements in, 11, 242 


10n., 


Volume and course of, 1 f., 10 ff., 
UO as, WSR), Psi, “Sayre. 
202, 014 fe 338 f.) S40lttey ODT, 
374, 382, 387 


See also Exports, Imports, Ship- 
ments 


Trade restrictions, 3; see also 


Tariffs; Export duties and re- 
strictions 

Trends: of European acreage, 6; 
in production of wheat, 1, 103, 
379 ff.; in wheat and flour con- 
sumption, 11, 103, 314, 326, 327, 
336 f., 8382 f.; see Per capita con- 
sumption and disappearance of 
corn, wheat, and rice; Trade, in- 
ternational, in wheat and flour 


Tunis: 


Acreage in, 45, 256 

CLOpsmGlemisai sn 1290236. 26015 
358, 384 

Domestic utilization in 60 

Exports of, 55, 262, 333, 387 

Imports of wheat, 52, 55, 132 

Yield per acre in, 46 


Turkey: 


Shipments to, 244 
Types and varieties of wheat, 185 


United Kingdom: 


Acreage in, 45 
Bread prices, regulation of, 39 


Breeding of wheat in, objective 
of,- 277 


Carryovers in, 3, 21 

Consumption in, 43 

Crop estimates and forecasts, 47, 
48, 108, 129, 261, 384 

Crop prospects in, 247, 362, 363 

Domestic utilization in, 43, 60 

Farmers, gross returns to, 30 

Flour: imports of, 39, 53; prices 
of straight-run, 297 f. 

Import requirements of, 124, 289 

Imports of, 12, 52, 55, 124, 132, 
262, 379, 387 

Marketing in, 111 

Milling in, 3, 39, 237, 247 

Prices in: of domestic wheat, 
29, 59, 133, 266, 302-3, 389; of 
import wheat, cargo, 291, as 
reported in customs, 295 f., 
“parcels,” see Parcels prices, 
British 

Rye bread in, 208 

Shipments to, 244 

Stocks in, 21, 43, 247, 250, 264 

Tariffs, abolition of, 272 

Trade of, largest of any country, 
289 

Visible supplies in, 21 f., 58, 131, 
264, 387, 388; U.K. and afloat, 
Din oon 11d tn Lol. 200), 264, 
365, 388 


Yield per acre in, 46 
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United States: 


Acreage in, 45, 49, 50, 105, 257 f., 
358; abandonment of, 49, 358; 
errors in estimates of, 137, 
UG dish teat 


Baking industry in, 207 f., 275 f. 

Breeding of wheat in, objectives 
in AHL 15 

Carryovers in, 3, 18f., 61, 134, 
259 f., 260, 365, 367 f., 379, 388; 
importance of, 135 f. 

Consumption in, 41, 61, 126 

Crop estimates, unofficial, 257, 
359 f., 359 n.; Food Research 
Institute, 140, 161f., 178; 
trade, 105, 359 n., 360 n. 

Crop forecasts and estimates in, 
official, 4 ff., 8, 47, 48, 49, 50, 
GIS 1045s Ob te 126551295) 1134; 
237 261, 359)f., 3843 accuracy 
of, 19, 105, 140, 237; errors 
in, 3, 5, 14, 41, 126; range of, 
173 

Crop prospects in, 241, 254, 255, 
257, 258, 357, 358, 359, 359 n., 
360 

Crop value in, 30 

Disappearance of wheat in, 135- 


Disposition of wheat supplies in, 
61, 134, 135-80, 267, 390; fore- 
cast for 1927-28, 126f. 

Domestic utilization in, 41, 60, 
126, 136, 139 


Exportable surpluses of, 14, 
126 f. 

Exports: course and trend of, 
yE, Waly i, Sule i.e Ghisgnel guys 
by classes of wheat, 55, 376, 
382; distribution by ports, 4, 
17, 366; to ex-Europe, 317 ff., 
339; forecasts and estimates, 
of, 14, 126, 239, 241, 246, 357, 
comprehensive statistics by 
Food Research Institute, 178, 
378, reliability of estimates, 
141; prices of, in British im- 
port markets, 300f.; relation 
to size of crop, 136, 139, 173; 
volume of, 4, 14, 52, 55, 61, 
ily 285 WO, WS OO, SIGs abiltsy 
346-48, 376, 387 

Farm prices in, 30 


Farmers’ gross returns on crop, 
30 f. 


Farmers’ intentions to plant, 258 


Flour: consumption of, 2, 41, 63, 
64n., 72-77, 81-91, 101, 102, 
influences on, 86, per capita, 
15 1., ol, Sot., $7, 91, LO1, sea- 
sonal variation of, 77, trend 
of, 15 ff., 81, 85-87, 91; dispo- 
sition of, 60-102; exports of, 
B34 ty 08, DS.) 625 (865,095 90, LOW: 
102; imports of, 86, 101, 102; 
prices of, 35, 216-21; produc- 
tion of, 34, 41 n., 58, 64f., 66 f., 
Haid, a, wxilrig, Bilsig, Oil, wy. 
method of estimating, 68-72, 
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outlook for, 92; rate of ex- 
traction from wheat, 58, 63, 
66, 92-98; shipments of, 72, 
82, 86, 89, 90, 101, 102; stocks 
of, 72-81, 82-85, 91, 102, 113, 
131, 251, 265, 367, changes in, 
72-81, 86, 88, 89 f., “commer- 
cial,” 66 f., 77-79, 90, 102, cur- 
rent situation in respect to, 
80 f., total, 67 f., 74-81, 82-85, 
102, unreliability of existing 
data on, 63, 65, 72, 77-79, 82; 
trade in, 101, 102 

Grades and grading in, 49, 275 

Imports of, from Canada, 17, 50 

Marketing in, rate of, 111 f. 


Milled wheat in (“wheat 
ground”), 58, 66, 98f., 101 


Millfeed production in, 66 f., 
98 ff., 101 

Milling industry in, 2f., 274 f.; 
custom, 67, 71; merchant, 67; 
in 1926-27, 34f.; in 1927-28, 
113; prosperity of, 92 

Milling of wheat, statistics of, 
since 1879, as revised by Food 
Research Institute, 63-102 


Population of, 73 
Potatoes in, 223 f. 


Prices in, average cash, 24, 59, 
119-22, 254f., 266, 371, 372, 
389; outlook for, in 1927-28, 
383; relationships between, 
compared for crop_ years, 
UWI, Pi, SY SYM oi Taye, 
212-16; seasonal variation of, 
27; see also Chicago, Kansas 
City, Minneapolis, and St. 
Louis prices 

Quality of wheat in, 4f., 106, 
361 

Receipts at primary markets in, 
Phi, Wile 192, GIBYD, US ARS 
359, 366, 385 

Rye bread in, 207f., 221 f. 


Rye flour in, characteristics of, 
202-5; consumption of, 197f., 
224f.; prices of, 216-21, 234; 
production of, 192, 194 ff. 

Rye grain in, acreage of, 187f., 
225, 228; consumption of, 192— 
983 crops of, 187 f,, 197, 2283 
disappearance of, per capita, 
196 ff.; exports of, 192, 197, 
198-202, 225, 228; future trad- 
ing in, 190 f., 231; imports of, 
228; milling of, 194 ff.; official 
standards for, 184; prices of, 
212-16, 233; prospects for, 
224 ff.; receipts at primary 
markets of, 190, 230; ship- 
ment from primary markets 
of, 190, 230; uses of, 192; vis- 
ible supplies of, 190, 192 f., 
231; yield per acre of, 183, 
188, 228 

Stocks: changes in, 135-80, cor- 
respondence between, 153-58, 
NO wes Coie Tell, As aledrm, IU) 
57, 147, 176, 241; commercial, 
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United States (continued): 
see Terminal stocks and vis- 
ible supplies; country mill 
and elevator, 18n., 19, 22, 56, 
TAA 4G fe tole 2495264253617, 
367n.; eastern “outside com- 
mercial,” 149, 151, index of, 
151 f., 154-57, 160, 162, 164 f.; 
eastern terminal, 148f., 154, 
index of, 152 f., 155 f., 157, 160, 


IAS), ales viewer, 1), Pe fateh. 
138n., 145, 147, 148, 154 f., 
Waly WEIL, Gest lai; alk) 


180, 249, 260 n., 265, 367; flour, 
72-81, 82-85, 91, 102, 113, 131, 
247, 251, 265, 367; interior 
mill and elevator, 145, 147, 
166 f., 176 f.; level of, in rela- 
tion to other factors in dispo- 
sition of wheat supplies, 136, 
171 ff.; movements of, similar- 
ities in, 153-58; “outside com- 
mercial,” estimates of, by 
Food Research Institute, 179, 
“recorded,” 145, 172, 179, 180, 
total, 143, 146£., 149, 151 f., 
158, 160-70, 179, 180, “unre- 
corded,” 145, 158-70, 172, 179, 
180, see also eastern “outside 
commercial,” country mill and 
elevator and interior mill and 
elevator; Pacific Coast termi- 
all Ont ae ml ob itty well o 
180; terminal, 144 f., 146, 148, 
176 f., 179, 180, see also east- 
ern terminal and Pacific Coast 
terminal; total, 18f., 56, 57, 
P26 relissoul 1929100. 8 20958 200; 
comprehensiveness of existing 
statistics on, 176 f., Food Re- 
search Institute estimates of, 
179, 180, plus “feed and 
waste,” 178; see also Carry- 
overs, Visible Supplies 

Supplies in, 135-80 

Visible supplies in, 19, 22, 56, 58, 
P3131, 1445 1462 1764.. 248; 
249, 264, 357, 365, 367, 387, 
388; see also  Bradstreet’s 
commercial visible 

Yield per acre in, 8, 46, 50, 105, 
257 


U.S. Bureau of Labor Statistics: 


Wholesale prices of flour and 
corn meal, 86n. 


U.S. Department of Agriculture: 


Estimates of average test weight 
of wheat crop, 66, 93-95 


Estimates of “commercial grain 
stocks in store in principal 
United States markets,” 144 f., 
146, 176 

Estimates of “country mill and 


elevator” stocks, 144, 146f., 
164 f. 


Estimates of farm stocks, 138 n., 
145, 147, 148, 154 f., 157, 176 


Estimates of “interior mill and 
elevator” stocks, 145, 146, 
166 f., 176 
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Estimates of milling ratios of 
different test weights by 
classes of wheat, 97 f. 

Forecasts, of net exports in 
192 7= 232653 OO aLOs 
1926-27, 377; of net imports, 
124 

Method of estimating flour out- 
put of customs mills, 71, 81 f. 


U.S. Department of Commerce: 


Estimates of mill stocks, 144 f., 
147 166 fen 176 


Flour export statistics of, 72, 82 

Monthly milling reports of, 66, 
68, 72, 94 

Report on mill stocks, 78n., 81 


Report on wheat requirements 
per barrel of flour, 66, 94f., 
7 she 


U.S. Food Administration: 


Influence on rate of flour con- 
sumption, 87, 90 


U.S. Grain Corporation: 


Estimates of wheat require- 
ments per barrel of flour, 66, 
94f., 97 f. 


Statistics on flour production, 
64, 72-74, 87 f., 89 

Statistics on flour stocks, 67, 72, 
Tkditg, SY 

Uruguay: 

Acreage in, 45 

Crops of, 7, 47, 236, 240, 261, 384 

Exportable surplus in, 336 

Exports of, 239, 325 

Shipments from, 262, 386 

Yield per acre in, 46 


Vancouver: 
Exports from, 17 
Receipts of wheat at, 51, 112, 
131; 249 f., 263, 385 
Variations in annual volume of 
ex-European trade: 
Causes of, 340 f, 344 


Chiefly due to takings of China 
and Japan, 308, 341 


Elasticity of ex-European de- 
mand, 343 


Post-war averages, 338 


In relation to world wheat situ- 
ation, 378 


In total exports from United 

States to South America, 320 
Vavilov, —, 182 
Visible supplies: 

ANAK, PAY Ties Gite, We, ehh, Cre 
250, 264, 366; relation to ship- 
ments data, 21 

Factors influencing, 22 

Level of, 247 


Volume and course of, 21 ff., 
DUSHlsl 


World, 58, 104, 113 ff., 131, 235, 
248, 249, 250, 260, 264, 364 ff., 
388 


See also Bradstreet’s commercial 
visible and country headings 


Weight per bushel of wheat, 6, 7, 
106; test weight, 63, 66, 93-95, 
We BO ih, Ae ial, 


West Indies, 13, 54, 321 f., 337, 341, 
346-51 


Winnipeg prices of wheat: 


Cash, monthly, 24, 59; weekly, 
L220 1335) 20250206; 57 laoo 
Comparison of, with Chicago 
prices, 370-71; with interna- 
tional prices, 24; with United 

States weighted price, 24 


Futures: course of, 120f.; daily 
closing, 26, 254, 369, 373; re- 
lationships between different, 
2358120 teesioseoo3 


Spreads in, 370 
Winter wheat: 


Acreage of, 49, 50, 236; abandon- 
ment of, 4, 49 


Condition estimates of, 363, 364 


Crop forecasts and estimates of, 
45495550; 1065 237 n., 359. 


Crop prospects of, 358, 370 

Definition of, 272 n. 

Grades of, 49, 237 f. 

Marketing of, 59, 121 f., 252, 266, 
301, 389; in British import 
markets, 301 

Quality of, 4, 106 

Weight per measured bushel, 106 

Yield per acre of, 4, 8, 50, 360; 
as compared with spring 
wheat, 272 


See also Hard red winter; Soft 
red winter; Pacific white 


Working, Holbrook, contributor to 
Wheat Studies, 100, 177, 260 


World wheat situation: 
Review of the crop year, 1926— 
27, 1-62 
Summaries of, 103 ff., 235 f. 


Surveys of, August to November 
1927, 103-34; December 1927 
to March 1928, 235-67; April 
to July 1928, 357-90 


Yeoman (English) wheat, 277 
Yield per acre, 1, 8, 46 
Yield per acre of wheat: 
Compared with rye, 183 
Forecast from weatber at time 
of flowering, 287 
High yields inconsistent with 
high protein content, 271, 
286 f. 
Main objective of wheat breed- 
ing, 269, 270 
Unfairness of judging efficiency 
of agriculture by, 287 n. 
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